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TMPEAUCIIOBUE

B «OcHOBHHX HanpaBJIeHHSX 3KOHOMHUYECKOr0 W COLWAJBHOrO pas-
Butuss CCCP na 1986—1990 roan u Ha nepuox Ao 2000 romas,
npunsaTex XXVII cvesgom KIICC, mpepycmaTpuBaercss aasbHed-
lee pa3BUTHe XUMHYECKOH MHAYCTPHH, OJHOH H3 cTapefAmux orpac-
Jieli KOTOpo# ABJIfeTCS JaKOKpacouHass HPOMHULIEHHOCT. B Ha-
CTosiuiee BpeMs Mo 0GbEMy BLIIyCKAaeMOH JIaKOKPAaCOYHOH MpOAyK-
UK Hamla CTpaHa 3aHMMaeT BTopoe MecTO B mupe mocsae CIIA.
Ha pomo n1aKoKpacoyHOfl IPOMBIILIEHHOCTH NPHXOAHTCS 0K0Jo 6%
NPOAYKIHY XHMHYeCKOH NpoMHuITeHHOCTH. IlpakTHuecku Bce oT-
pacJu HapOAHOro x03fHCTBA, 0COGEHHO MaHIHHOCTpoeHHe, HpuGopo-
CTpOeHHE, paAHO3JEKTPOHHKA, ABHALHSA H CYLOCTPOEHUE, CTPOUTEIb-
CTBO, KOCMHYECKas TeXHUKA W Ip., ABJIAIOTCS NOTpeGHTEJNSIMH JIaKo-
KDPaCOYHbIX MaTepHasioB. MapouHH acCOpTUMEHT NMOCJAEAHUX HOCTH-
raer 2000 HauMeHoBaHuUI.

JIakOKpacouHoe NpPOH3BOACTBO BKJIOUAET: IPOM3BOACTBO HOJY-
¢$a6puKaTOB — KOMIIOHEHTOB JIAKOKPACOUHHIX MaTepHaJsoB (IIeHKO-
06pa3syollnX BellecTs, IHTMEHTOB, IL1aCTHHHKATOPOB, MOJH(PHKATO-
POB ¥ T.[1.) W NPOU3BOJACTBO HAa WX OCHOBE JJAKOKPAaCOYHHIX MaTe-
puanos (JN1aKoB, KpacoK, 3MaJiell, rpyHTOBOK, LINATJeBOK).

o 1930 r. mpu HpoM3BOACTBE JAKOKPAacCOYHHX MaTepHajoB
NpeuMyIecTBeHHO WCIOJb30BAJHChL NPOAYKTH HepepaboTKH pacTH-
TEJbHBIX Maces M TMPUDOAHBIE CMOJH, @ TaKiKe MWUHEepaJsbHEHE IHTr-
MeHTH HpHPOAHOro mnpoucxoxaeHusd. C Tex mop JaKOKpacouHas
NPOMBIULJIEHHOCTh Hpoulia GoabHION myTbh passurtus. Hcnosan3osa-
HUe CHHTETHYECKHX MJEHKOOOpasyloIUX BellleCTB M IIUTMEHTOB
J1aJ10 BO3MOKHOCTh 3HaYHTeJbHO paCUIMPUTD ChIpbeByi0 623y, a Tak-
XKe CO3aTh HOBHE, 060jiee COBepIIEHHHE JAaKOKPacOUHble Marepua-
JIBl 1J1S1 MOJIyYeHHs] JOJIrOBEYHBIX aTMochepo-, TepMO- H XHMHUECKH
CTOHKHX MOKPHTHH C BHICOKHMH JEKODATHBHHMH XapaKTepHCTH-
KaMu.

KoMniiekcHO# nporpaMMofi XuMu3amHH HAapoiHOrO0  XO3sHCTBa
CCCP nHa nepuox xo 2000 r. mpeaycmarpuBaeTcst yCKOPEHHOE pas-
BHTHE IIPOU3BOJACTBA HOJMMEPHBIX MAaTEPHAJOB, B 4YacTHOCTH IIpoO-
TPECCHBHHIX CHHTETHYECKHX IIEHKOOGpasyloIHX BeuleCTB (Hampu-
Mep, 3MOKCHAHHX, ¢eHoJodopMaIbIeruHHX, [NOJHyPeTaHOBBIX
U Ap.). DTO NO3BOJHT 3HAYHTEJbHO CHU3HTH moTpebJeHHe pacTu-
TeJbHBIX MaceJ, B TOM YHCJe MUIIEBHX, B JAKOKPAacOYHOH HPOMBINI-
JIEHHOCTH.

CoxpanieHnne nNpuMeHEeHHsl HOPOrOCTOALIMX M TOKCHYHBIX OPraHu-
YeCKMX pacTBOpHTesell OLJIO NOCTHIHYTO 33 CYET yBEJHYEHHS BbI-
nycka MaTepHaJoB C TOBHUICEHHHM COJepXaHHeM HeJeTyunx Be-
1UecTs, a Takke BOAOpa3baBisieMHBIX, BOJO3MYJIbCHOHHBX H IOpOHI-
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KOBBHIX KPacoK, AIBASIOMIMXCH 3KOJOrHYECKH MOJHOUCHHBIMH Mare-
pHaJaMH.

CoBpeMeHHasi MHOrOacCOpPTHMEHTHasi JIAaKOKpacoyHas NpOAYK-
LHA BBHIIYCKAeTCs HA KPYIHBIX, OCHAIEHHHX COBpEMEHHHM 0060py-
JOBaHueM, NpeANPHATHAX, KOTOphle OCTPOEHE 3aHOBO HJIH PEKOH-
CTPYHPOBAHHL.

B HacTosmee BpeMs JAaKOKPACOYHOH MpPOMBIHIJIEHHOCTbIO B3AT
KypC Ha ynpouHeHHe CHpbeBOH 6a3nl, COBEPUIEHCTBOBAHUE TEXHOJIO-
THH NIPOM3BOJACTBA HA OCHOBE MeXaHUW3alHH, aBTOMAaTH3ALWH U IpPH-
MEHeHHsl IPOrPecCHBHBEIX NPOLECCOB, a TAKXKe Ha COBEpLIEHCTBOBA-
HHEe aCCOPTHMEHTa BBEINYCKaeMOH NDOAYKHUH C IeJbi0 MOBHUICHHUS
B HEM JOJH BBICOKOKAYeCTBEHHBIX 3MaJiell H IPyHTOBOK ¥ 3KOJIOTH-
YECKH TOJHOIEHHBIX MaTepHaJOB Da3JHUHOrO HasHaueHusl. '

Kuura cocTouT u3 Tpex pasjenos. B pasmene I usmaraiorcs Teo-
peTHUeCKHe OCHOBEI NOJIyUeHHS CHHTETHYECKHX OJUroMepoB (moJsu-
MepoB), CBOHCTBA OTAE/NbHBIX NpEACTaBUTEJEH CHHTETHYECKHX H
NPUPOJHLIX MJIEHKOOOPasyIOlUIHX BELIeCTB, TEXHOJOTHS HX H3roToB-
Jgenusi. B paspene II paccmoTpeHnl TeOpeTHYeCKHe OCHOBBI U TeX-
HOJIOTHSI TOJYYeHHsi MUTCMEHTOB W HANOJHUTeN e H HX CBOHCTBA.
Paszgen III mocesimieH HOJIyYeHUIO MHIMEHTHPOBAHHBIX JIAKOKPACOU-
HHIX MaTepHaJioB U UX CBOHCTBaM.

Pasgen I manucan O. B. Opaoeoit, pasgenst II u I11—T. H. ®o-
MHUUEBOH.

Kuura, no-BUIHMOMY, He JullleHa HEZOCTATKOB, H aBTOpH ¢ GJa-
rOapHOCTbI0 HpPUMYT BCe KPHUTHUECKHE 3aMeuaHdsi H IoXKesaHWs.



BBEAEHUE

UsroToBneHne Kpacok B Poccin H3BeCTHO ¢ NaBHHX BpemeH. B oc-
HOBHOM OHH WCIOJIb30BAJIHCh B HKOHONHCH, H HO3TOMY HX OGHYHO
IpOH3BOAHMJIH NPH MOHACTHPAX. Kaxanlfi MacTep HMeJ CBOH pener-
TH KpacOK M XpaHusn ux B cekpere. ChlpbeM sl TPHTOTOBJEHHS
KPacOK B Te BPeMeHa CJAYXUJIH PasJHYHHE IPHPOJHHE NPOAYKTHI.

C pasBuTHeM peMeceJl, @ 3aTeM H OPOMHIHILIEHHOTO MPOHM3BOACT-
Ba KpacKH CTaJH BHpAa6aTHBATh XHMHUECKHM HyTeM. Yxe npn Iler-
pe I 3HAuNTEJBHO BO3POCJO YHUCJO PYCCKHX fpeanpHHHMaTenef, 3a-
HSATHX NPOH3BOJCTBOM KpPacokK. OTo GO BHSBAHO PE3KHM IOBbHI-
IIEHHeM CIpPOca Ha KpPacKH BCJIEACTBHE BAXKHHX 3KOHOMHYECKHX
U BOCHHBIX PedopM.

C paseuTHeM XUMHYECKOH HAayKH, B YaCTHOCTH XHMHH HOJHMe-
poB, 6bij1a 3HAUHTENbHO pacUIupeHa CHpbeBas 6asa JaKOKPacOYHOH
IPOMHIILIEHHOCTH, YTO 00ecHeynsio BO3MOXKHOCTE IMOJYYEHHST BHICO-
KCKaueCTBEHHBIX JIAKOB H Kpacok ¢ G6ojpmuM pasHoobpasHeM
CBOHCTB.

B Hacrosillee BpeMs JaKOKpacouHas IMPOMHILIEHHOCTh BHIOYC-
KaeT OKOJO 3 MJH. T B FOX PAasjHUYHHX JAKOKPACOYHHX MaTepHa-
JIOB. BOJIBIIHHCTBO M3 HHX CO3JaHO HA OCHOBe CHHTeTHYECKHX IOJH-
MepoB. 3a NOCJaeBOeHHBle FOABl GHJIO NOCTPOEHO HECKOJBKO KpYIl-
HHIX JJAKOKPACOUYHHX 3aBOJOB, a4 B NOCJefHee BpeMs NPOH3BOAMTCS
PEKOHCTPYKIHS ¥ NepeOCHAIleHWe COBpeMeMHHM 0060pyAoBanueM
MHOrMX NPeAIpHATHH OTPaciy.

VIHTeHCcHBHOe pa3BHTHe I[POMBILIIEHHOro MPOM3BONCTBAa MOCTa-
BUJIO [epejl YeJOBEeUeCTBOM cepbe3HeflIylo npobseMy — 3alluTy
OKpyXaimel cpexpl. Bo MHOrHX NpOMBIHIJIEHHO pPas3BHTHIX CTpa-
Hax [EeACTBYIOT 3aKOHOLATEJbHHe aKThl, OOA3nBalollHe [POMEILI-
JIEHHble MpeanpusiTHs NpeAyCMaTpuBaTh Bce HeOOXOZHMHE Mepo-
NpUSTHS, HCKJoualomue c6poc BpeAHHX BellecTB B BOLOeM, 3a-
rpsA3HeHHe NMOYBBI H BO3AYyUIHOro 6GaccedHa.

B Koucruryuuun CCCP sanucano: «B uHTepecax HacToslero
u 6yaymux noxosennit B CCCP npuHuaMaloTcss HeOOXOAHUMble Mephl
I8 OXpaHH W HAyYHO OGOCHOBAaHHOIO pPAalHOHAJBHOIO HCNOJAb30-
BaHHsI 3eMJId U ee HeAp, BOAHHX peCypCOB, pacTHTEJbHOrO H KH-
BOTHOTO MHpPa, AJIg COXpaHEHHs B YHCTOTe BO3AyXa W BOAH, obecre-
YeHHs] BOCIPOH3BOACTBA NPHPOAHBHIX 6OraTcTB H YJy4YHIEHHS OKpY-
JKalolIeld 4esoBeKa cpenbl».

HOnst nakokpacouHOH NPOMBILIEHHOCTH, KOTOpas HCHOJb3yeT
pasHoo6pasHoe Cripbe H BHpPabaTHBAaeT OTPOMHYI0 HOMEHKJATYPY
JIAKOKPaCOUYHBIX MaTepuaJOB, a TaKXKe SBJAETCS KPYIHHM NOTpebu-
TeJieM BOnbl, BONPOCH OXPaHH OKpy¥Xaliled cpefb OCOGEHHO aK-
TyasnpHbl. MeponpusaTHs 1O OXpaHe OKpyXalomeH cpexsl AOJIKHEL
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6biTh HANpaBJeHH He TOJbKO Ha paspaboTKy 3(@PeKTHBHHX H 3KO-
HOMHUHHX METOLOB OUHMCTKH 3arpsA3HEeHHBIX CTOUYHHX BOJ H raso-
BHX BHOpOCOB, HO H H3 COBEepPHIEHCTBOBaHHE TeXHOJIOTHUECKHX HpO-
IIECCOB Y peleNnTyp C LeJbl0 COKpallleHHs KOJIHYeCTBa BPEIHHIX OT-
X0,]10B. ’

CoBpeMeHHAsT IPOMBILIJIEHHOCTE IOTpebsier GOMblIoe KOJIHUECT-
BO BOJH, UYTO HapyuraeT NpHpoxubii Boauuii Gamnanc. Ilosromy
cosfaHHe BOn006OPOTHHX CHCTEM Ha NPeNNpUSTHAX sSBJseTcd BaX-
Heiillleli HApOAHOXO3STHCTBeHHOH 3ajaueii. OpHHM H3 CNOCOGOB
yMeublieHus NOTpebieHusl BOAH AJS OXJaxjeHHs anlapaToB Mo-
JKeT CTaTh 3aMeHa ee Da3JUYHHMH OXJaXKJAIOUHMH CMeCSMH.

OcHOBHHIMH HampaBJeHHSMH COBPEMEHHOTO PAa3BHTHS TEXHOJIO-
THH JIAKOB H KpPAcOK CJIeNYyeT CUHTATh CJEAYIOLIHE.

1. YBesnueHne BoIIYCKa NpPOTPECCHBHEIX 3KOJOTHUYECKH IOJHO-
LleHHBIX JaKOKPacOUYHHX MaTepyaJioB ¢ YMEeHbUIEHHHM COepIKaHH-
€M opraHHYecKHX pacTBOpuTeJsell Ju60 6e3 mpUMeHEHHS PacTBOPH-
Tesiell (BOJHLIE, MOPOUIKOBHIE KPackH U AP.).

2. CoxpamieHHe pacxoma pacTUTEJbHBEIX Maces 3a CUeT HCIOJb-
30BaHHS 3IKBHBAJIEHTHHX 3aMeHHTeJell, He CHHIKAIOMIHX KaueCTBa
JIAKOKPaCOYHOr0 MarepuaJa.

3. Pacuinpende accOpTHMeHTa JIaKOKPacCOUMHX MAaTepHAJOB 3a
cuer 6oJiee HMIHPOKOro HCIOJB30BAHHUS NMOJHMEPOB [I0JHMEPHU3AIHOH-
HOro THOa.

CoBpeMeHHHe JIaKOKpacOUHble MaTepHaJsibl NPeAcTaBJasoT Co6ol
MHOTOKOMIIOHEHTHHE CMECH, COfepiKaHlive [IOMHMO IJIeHKOOGpasylo-
IIero BelleCTBa M NUTMEHTa TaKKe HAIOJHHTENH, MOBEpXHOCTHO-
aKTHBHHIE BellecTBa, JUCIEPraTopH, 3aryCTHTeH, MHOTOKOMIIOHEHT-
HHe pacTBOpUTeJH U ApYyrHe no6aBkH. KaXawnit u3 3THX KOMIOHEH-
TOB OKa3hBaeT BJHAHUE He TOJBKO HAa CBOHCTBA U TEXHOJIOTHUYECKH
npouecc IPOU3BOACTBA JAKOKPACOUHHX MATepHAJIOB, HO H HA CBOMH-
CTBA NOJYYaeMHX Ha HX OCHOBe NMOKPHTHHA. [I03TOMY A mpaBuJib-
HOrO COCTaBJIeHHs] pelenTyp JaKOKpacOUHBIX MaTepHasOB HeoGxo-
JMMO 3HATb CBOHCTBA, CHOCOOH U OCOGEHHOCTH HOJMYUYEHUs MPHPOL-
HBIX H CHHTETHYECKHX [1IJIeHKOOGPA3YIOUIHX BellecTB, NHTMEHTOB H
HaNOJIHHUTEJIEH; NPHPOAY NPOXOAAIINX HPH UX NUCHEPrHpOBaHuH (-
3HKO-XHMHYECKHX [pPOLECCOB H BJHSHHE HA 3TH NPOLECCH pasJHy-
HHIX TeXHOJIOTHYeCKHX A06aBOK.

Jlakokpacountle MaTepHaJbl MIMPOKO MPHMEHSIOT BO BCeX oTpac-
JsIX HapOAHOrO x03aiCTBa. [losyuaeMble Ha HX OCHOBe MOKPHTHS
3aIMIIAIOT PasJIHUHHE H3AEJHS H3 MeTasJja W LPEBeCHHH OT Kop-
pO3HH M THHEHHs, OT BOBAEHCTBHA BBICOKHX U HUBKHX TeMOEpaTyp
u T.n. O6s3aTebHEM TPeGOBaHHEM HJIST MHOTHX MOKPHITHI ABJISIOT-
csl TakxXe NEKOpaTHBHHE CBOICTBA.

Kaaccndukauus 1aKOKpacoyHolX MaTepHasoB. JIaKOKpacodHble
MaTepHaJnl MPeACTaBIASIOT CO60f KOMNO3HIMH, CHOCOGHHBIE obecre-
yuTh (OPMHPOBaHHe HA NONJIOXKe (INOBEPXHOCTH W3AEMHH) MOKpHI-
THH C 3a/laHHBIM KOMIIEKCOM cBOiicTB. BoaMoxkHOCTh (hopMupoBa-
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Puc. 1. Knaccudukauns JaKOKPaCOYHHX MaTepHaJoB

HHS CJIOS HOKPHTHS OlNpeleNsieTcsi NJIeHKOO6GpasyolluM BelleCTBOM
(rnenkoo6pasoBaTeseM).

[Tnenkoo6pasyolive BellleCTBAa — BHICOKOMOJIEKYJISIDHBIE CHHTe-
THYeCKHe WJH NPHPOAHHE BellecTBa, a TaK¥Xe HX CMeCH, CHOCOGHEe
BMeCTe C APYFHMH KOMIIOHEHTaMH JIaKOKPACOYHBEIX MaTepHaJIOB HpH
HaHeceHHH TOHKHM CJOeM H3 pacTBOpa, JHCHEepCHH HJH pacimiaBa
$OopMHPOBATL IHOKPHITHE B pe3ylpTaTe (DH3HKO-MeXaHHYECKHX HJIH
XUMHYECKHX [IpeBpamieHuil Ha HOMJIOMKe.

Ha puc. 1 npeacraBiena KaacCHPuUKanus JaKOKpaCOYHLIX MaTe-
PHAJIOB.

Jla Ky —pacTBOpbl MJIEHKOO6Pa3ylolUX BellecTB B OpraHude-
CKHX pacTBopuTessix uiu Boge. Ilpu BhICHIXaHuH WM OTBEPXKAEHHH
OHH 06pasyioT Ipo3pauHoe OJHOPOAHOE MOKPLITHE.

Onud bl —OpPOAYKTH TepMHYECKOH WM XUMHUYECKOH mepepa-
GOTKH pacTHTeJbHHX Macell.

[TurMe HT Bl — TBepAble NOPOMKOOGpasHEle TOHKOMHCIEpPCHbIE
Heopranudeckve # opralugeckHe BellecTBa (CHHTeTHUYECKHe H MpH-
poaHble), OpyAalollhe NOKPHTHIO HENPO3PayHOCTh, IBET U BJHSIO-
ulde Ha Apyrde CBOHCTBA HOKPHITHS.

Kpackn—Jakokpacounsle MaTepHalH, IpeACTaBJSIOUHE CO-
00l OXHOPOAHBIE CYCHEeH3HH HUrMEHTOB B MJEHKOOOPasylOUmHX Be-
llectBax. MOXHO BbIAEJUTH TPH OCHOBHBIE I'DYNIBI Kpacox:

MacasHble — Ha OCHOBe BLICHIXAIOLIIHX Maces H OJiHd;

800Hble — KJIeeBble Ha OCHOBE pAaCTHTENbHBIX H  XKHBOTHBIX
KJleeB; CHJIMKATHbIE Ha OCHOBE XHIKOrO CTEKJa;

9MYAbCUOHHBIE — HA OCHOBE BOJHBIX 3MYJBbCHH BHICHIXAIOUHX
Maces WY CHHTETHYeCKHX MOJHMEepOB.

B oraeapHylo rpynny BbieJleHbl MOpPOUIKOBHE KpPaCKH—
U3MeJbyeHHHe TBepjAhle CMeCH IIEHKOOOpasyIOMHX BeIleCcTB, MHT-
MEHTOB, HaNOJHHTENEeH H ADYrHX KOMIOHEHTOB JIaKOKPaCOUHHIX

12

marepnanoB. Takde KpackH 06pasyloT MOKPHITHT B npouecce Tep-
MO06pa6oTKy; B pesyapTare CIJIABJIEHHs 1aCTHI KPackH o6pasyer-
cs CIJIOHIHOE MOKpHTHE NpH OXHOBpEMEHHOM NpPOTEKaHHH pasadd-
HBIX (DH3HKO-XHMHYECKHX H XHMHYeCKHX [pPONecCOB.

DMand (3ManeBbe KpAaCKH)— CyCHeHSHH NHTMEHTOB
B naKkax. MX HAHOCHT MOCJHeAHHM CJOEM HAa MHOTOCJIOHHOe MOKpHI-
THe. DMaJH TPHUAAIOT MOKPHITHAM NEKOPaTHBHOCTDL H ofecrieunBa-
JOT CTONKOCTb K BHEHIHHM BO3IEHCTBHAM.

[pyHTOBKH—CyCIHeH3HH IHIMEHTOB B JakKe, onde HIH
3MyJbCHH MHJeHKOOGpasopaTesst. OHH NpelHasHaueHbl JUI HaHece-
HHS NepBHIM CJI0OeM Ha OKpAlIHBAaeMyI0 MOBEPXHOCTH H obecrieqH-
BaIOT HaJle3XHOe cllellJieHHe HNOKPHTHSA ¢ [NOBEpXHOCTBIO.

BoxopasGaBasieMble TPyHTOBKH H 3MaJH—JakKo-
KpPACOUHEIE MaTepHaJbl Ha OCHOBe CHHTETHUECKHX NOJHMEDOB, o6pa-
3YIOIIUX J0CTATOYHO CTaGH/pHHE PacTBOpbHl B BOzE.

MInaTaeBKH— AUCOEpCHH B CBA3YIOMEM NHIMEHTOB H HamoJ-
uureseir. Vx GepyT B KOJHYecTBaX, OOeCHeYHBAIOWHX MOJYYECHHE
BSI3KOH MacCel C BO3MOXHO OOJBHIHM COAepXKaHHeM HeJeTyuHX
BeIeCTs H, CJELOBATENbHO, BO3MOKHO MeHplIel ycaxkoil mpu Cyul-
ke uin orBepxaenud. IlInaT/yeBKH CJIyXar IJId 33[eJBBaHHUS pas-
JUYHBX JedeKTOB (IOp, PaKOBHH, yriyGJeHHH H T. I.) Ha OKpaulH-
paeMOl [TOBEPXHOCTH.

OcCHOBHBE CBONCTBA JAKOKPAaCOYHBIX MOKPBITHA. B 3aBHCHMOCTH
OT HasHAUYeHHs M YCJOBHE 3KCIJIyaTalHH JaKOKPAaCOYHBIX HOKpHI-
THi K HAM TIpPeABbSBJSIOTCS pasiuyible TpefoBaHus. Tem He meHee
CyIlecTBYOT 06si3aTebHEe CBOMCTBA, KOTOPHIMH IOJIXKHO o6Jia-
AaTb NMOKPHTHE.

Huxe MpHBOAATCS OCHOBHblE XapDAKTEPHCTHKH JaKOKPacOYHBIX
TIOKPBITHH.

Anre3ns— cB3b MeXJy MOBepXHOCTSMH JABYyX COIpHKacaro-
L[UXCS Pa3HOPOMHBIX TeJ, 06yCJIOBIHBAIONIAS HX «IPUIHIAHHE» ADYT
K Apyry. DTOT NOKa3aTeJb ONpeAessieTCsl HHTeHCHBHOCTRIO MeXMO-
JIeKyJIsipHOTO, MOJIEKYJSIPHOrO H XHMHYECKOro B3aHMOJIEHACTBHSI HA
[IOBEPXHOCTH pasjena.

Afnresusi JaKOKPACOUHOTO MOKPHTHA 3aBHCHT OT XHMHYECKOTro
CTpOeHHs NJIeHK000pasoBaress (HaJlHYHe HJIH OTCYTCTBHE IOJISPHBIX
rpynn B MOJeKyJe, MOJeKyJsdpHasd Macca H T.A.), XHMHYECKHX
CBOICTB MHFMEHTOB Y BS3KOCTH MaTepuaja. JIakokpacouHble Mare-
pHaisl ¢ 60Jee HHBKOH BSSKOCTHIO 06pasyloT MOKPHTHS C Gonbmed
ajpresuef.

Koresus— ClelJeHde MOJeKyJ OLHOr0 H TOr0 Xe TBepAOro
Teja WJH JKHIKOCTH, IpHUBOAsillee K OObeqUHEHHIO 3THX 4YacTHI,
B exnuHoe nenoe. Koreausi 06yCJOBJeHa MEXMOJeKyJsAPHBIM B3aH-
MojelicTBHeM B caMoM TeJjie. OT BeJIHYHHBl KOre3HH 3aBHCHT Takoe
BaJKHOe CBONCTBO JAKOKPACOUHLIX MOKPHTHI, Kak aGpasuBOCTOH-
KocTh (CTOMKOCTL K HCTHPAHHIO).
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IlnacTrYHOCTb— crocO6HOCTD
dopmanmo nocne cuarma yemaus, sms
DNacTHUIHOCTb— CHOCOGHOCTD I
IpeXxHIo $hopMy mocse CHSATHSA redo
H IJIACTHYHOCTD, ONpeNesiseTcss B OCHOB
IIEHKOOGpa3oBaTesish W ISl HEKOTOPHIX
IeHHOe 3HaYeHHe (HampuMep,
XuMuueckas cTofiko
CHBHBIX DEAreHTOB (KaK JKHJ

Teled H CMa30UHBIX MaceJ.
ATMochepocTONKOCTb— cnocobuoeT
BOCTOSITb BO3NEHCTBHIO aTMOCHEpHBIX takTopos
Typ'lln‘l, KHCJIOpOAA BO3AyXa, COJHETHON pandamuu).
HOCTbepoMOCTQHKOCTb H MOpPOSOCTOHKOCTbH— CIOCOG-

TIOKPHITHY COXPAHATb CBOH BHEWIHHH BHA W He paspyml

[OA LEUCTBHEM BLICOKHX M HHSKHX TeMIeparyp. Sru pcagf?crgg b§§

MHOTOM 3aBHUCAT OT HAJIHUHA
H KOJIHYECTBA B O
KPHITHH PeAKUHOHHOCIOCOGHBIX Tpymm. TBEPXKIAEHHOM 110-

MOKPHITHST  COXPAHSTh He-
BaBlUIero 3ty gedopmanuio.
OKDPHITHSI TPUHHMATH CBOIO
PMHPYOIlero ycuaus. Kak
HOM XHMHYECKHM CTpOEHHEM
TOKPLITHA HMeeT mepBocTe-
AJI HOKPHITHH 1O KOXe, TKaHAM).

CT b — CTOHKOCTb K AeHCTBHIO arpec-
KHX, TaK A ra3o00pasHLIX), pacTBopH-

OOKPBITHA TNPOTH-
(Bmary, Temnepa-

Paspnenl

HENUIr MEHTMPOBAHHBIE
JIAKOKPACOYHbBIE MATEPHAJIbI

TNABA 1

CTPOEHME, CBOMCTBA U KNNACCUDUKALIMA
NNEHKOOBPA3YHIOLMX BELLECTB

OcHOBY A1000r0 JIAKOKPACOYHOTO MaTepHaja COCTaBJAeT ILIHKO-
o6pasylomee BeulecTso*. MMeHHO ero cBOficTBAMH B OCHOBHOM OfI-
penensiiorcsl CBOMCTBA JIAKOKPACOTHOTO HOKPLITHA. IockosbKy 06-
J1aCTH TIpHMeHeHHs! JaKOKPAcOUHBIX NMOKPHTHI BecbMa pasHooGpa3s-
Hbl ¥ HH ONHO IUIeHKOoOoOpasyouiee BellleCTBO He 06/1aJaeT yHHBEp-
CaJIbHBIMH CBOHCTBAMH, HCIOJIB3YIOT MHOXECTBO ILIEHKOOGpasyio-
uIux BellleCTB, pas3JjHYaIOIAXCs KaK [0 (H3HIGCKHM, TaK H IO XH-
MHUECKHM CBOHCTBaM.

BaxHON XapakTepHCTHKOH IJIeHKOOOpasylomux SBJIAETCT HX
BS3KOCTbHb, HOCKOJbKY OT BSI3KOCTH JIAKOKpAcOYHOTO MaTepHaja
3aBHCHT BO3MOMKHOCTb €r0 HaHeCeHHsS DOBHBIM CJIOBM Ha NOBEpX-
HOCTH TeM HJH HHHM cnocoGom. IlaenkooGpasyiollee BelllecTBO
¢ BHICOKOI BSI3KOCTbIO NPHXOZMTCS pasbaBisTb pacTBOPHTEJNSIMH,
KOTOphle THpH (POPMHUPOBAHHH TOKPHITHA YJIETYYHBAIOTCS B OKpY-
Kalomyo cpeny. Takum 06pasom, NO COLEPKAHHIO HENETYYHX Be-
ieCTB B JIAKOKPACOYHOM MaTepHase Mbl MOXeM CyAUTb 00 3KOJO-
rHUecKOl LeHHOCTH IJIeHKOOGpasopareld.

B TexHOJIOrHH JIAKOB H Kpacok ocob6ue Tpe6oBaHHA NpenbABIIA-
10TCS K 1 BETY IJeHKooOpasyiomero BellecTsa. [lid noayleHust
[IHrMeHTHPOBAHHLIX MJIEHKO06pasyiomux (aManed, KpPacoK) CBETJBIX
11BeTOB M MHOTHX JaKOB Heo6X0[uMO, 4TOGH NJeHKooOpasoBarelb
GBlJI 0O BO3MOXKHOCTH CBeTJ/iee, UTO B HEKOTODHIX CJIy4asx 3aBHCHT
OT TeXHOJIOTHH [POU3BOACTBA H KaueCTBAa CHIpBA.

1.4. KNACCUDUKALMA NNEHKOOEPA3YIOWMX BEWECTB

YcrnospsyeMsle B TeXHOJIOTHH JAaKOB H KPacok MJeHKOOGpasyomue
BelllecTBA MOXHO KJacCH(MHUIHUPOBATh O CJEAYIOWIHM NPH3HAKaM:
HCTOUHHKY CHpbS— IPHPOAHBE MIEHKOOGpasyiollie BellleCTBa

* B pancuefireM AJs KpaTKOCTH GyneT MPHMEHEH TePMHH INJEHKOO 6pa-
3ylomee. )
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Pue. 1.1. Knaccuduranns NOJHMEpOB

¥ OPOJAYKTH HX mHepepalOTKH; CHHTEeTHYECKHe I[LIEHKOOOpasylolliHe
BellecTBa (NOJHMepHl) H HPOLYKTH HX MOAH(PHKAIHH;
MOJIEKYJISIDHOH Macce — OJIHrOMephl (C MOJIeKyJsAPHOH Maccolt
100—1000) u momumeps (c MoJekyJasipHOH Maccofi Gosee 10000);
XUMHUYECKOH CTPYKType OCHOBHOH IeNld; pasJjH4aloT Kapbouen-
Hble (rOMOUENHble) NOJUMEepH, I'aBHble HEeNH KOTODHX COCTOST H3
aTOMOB yrJepoaa; Ux INOJy4aloT INOJHMepH3anHed HeNpefeabHbIX
coepuHeHH#l. B rerepomenHbx noJuMepax, rJaBHble Nend o6paso-
BAHbHl HE TOJbKO yIJIepOAHLIMH aTOMaMH, HO M aTOMaMH [ApyTHX
3JIeMeHTOB (KHCJOpOj, a30T, cepa). Kiaccudukanus MHOJTHMEPOB:
0 XHUMHYecKOH CTPYKType OCHOBHOH [enu NpeAcCTaBJeHa Ha

puc. 1.1,

1.2. OBLWMUE CBEAEHUA O NOJNIMMEPAX

OcoGbie cBoiicTBa NOIUMEPOB OGYC/IOB/IEHBl NIpexae BCero GOMbUIINM

pasMepoM HX MaKpOMOJEKYJI.
Mousiekybl 110JIMMEpPOB COCTOST H3 GOJIBLIOr0 4HCJAA IOBTOpSIO-

IUXCSl OLUHAKOBHIX M PAa3JHUYHHX IPYNN aTOMOB (3BE€HbEB), CBS3AH-
HbIX MeXny co6o#i cHJaMH rJaBHBIX BaJieHTHOcTedl. Hanmpumep, Mo-
JIeKyJia NOJHBUHHJXJIOPHIA HMeeT Cjejylollee CTpoeHHe:

- CH, - CH -

Cl/7

HHpekc r yxasbiBaeT HA YHCJIO NOBTOPAIOMIMXCS 3BEHbEB B OHON
MakKpoMoJieKyJie, KOTOpOe Ha3LIBAETCS CTeneHbvro NOAUmepusayuul.
UeM BHIe 3TOT NOKa3aTeJb, TeM GOJblle MOJeEKyJApHAs Macca

noJpMepa.

B oT/HUYHE OT HH3KOMOJEKYJSDHHX COEXHHEHHH N/ NOJIHMEDPOB BeJIHYHHA
MOJIEKYJIIPHOH MacCH He fBJSETCA XapaKTEPHHM ONpeaensIollHM IOKa3aTeeM,
3To 06yclOBJEHO TeM, UTO pe€ajpbHHE NOJHMEPH NPENCTaBAAIOT CO60R CcMech
MaKpOMOJIEKYJl C DPasHO# CTENEHBIO NOJMMEDH3ALHH, T. € C Da3HOH NIMHOH LenH
H DasIHYHOH MOJEKYJApHON Maccodt. [[pyrHMH CJOBaMH, NOJHMEDH  ABAAIOTCS
MOJIEKyJASpPHO NOJHAHRCIEPCHHMH BewectBaMi. [ToanIucnepcHOCTh — OXHO H3 BaX-
HefllIuX CBOHCTB, OTJHYAIOUIMX IIOJHMEPH OT HH3KOMOJEKYJADHHX COEXHHEHHH,
KOTODHE MOHORHCIIEDCHH (BCE MOJEKYJH OXHHAKOBH).

o asajoruu ¢ OGHIYHEIMH roMoJiornueckuMH psagamu I'. Iraymuurep npen-
JIOXKHJ Ha3HBaTh PAX MakpOMOJEKYJ, Y KOTOPOTrO BCe WIEHH IOCTPOEHBI H3 OXHHX
H Tex e 3BEHbEB, HO Da3JHMUAIOMHXCA HO MOJEKYJASPHOH Macce, IOJIMMEPrOMO-
JOTHUECKHM DAINOM, a OTHENbHHE NPEACTABHTENH  psla — IOJHMEProMOJOraMH.
Pa3xesenne nosHMeproMoJOroB ¢ BHIENEHHEM KaXKIOTO H3 HHX B <UHCTOM BHIE»
H3BECTHHIMH B HACToAllee BPEMsA METOAAaMH HEBO3MOXKHO, B ayumem cayuae
HOJIRMeProMOJIOTHYECKash CMECh MOXKET ObiTh PasjielieHa Ha y3KHe &paKuuu, Gonee
OZHOPOAHHE N0 CTENEHH NMOJMMEPHSAUHH, UeM HcXonmas cMech. [Mosromy, rosops
O MOnEKYJsPHOH Macce HOJAHMEPA, HMEIOT B BHIY CPEXHIOI MOJEKYAADHYIO Mac-
CY, KOTOpas YK€ HE ABAAETCA KOHCTAHTOH, OXHO3HAUHO ONPENENAIOMEN CBOHCTBA
XaHHOro COEXMHEHHs, a CPeXHECTATHCTHYECKOH Bennuunol. Ilpn oxmmakosoy cpex-
HEl MOJEKYJsIPHOj Macce NOJHMEDPAa COOTHOWIEHHE MEXKAY PasHHMH IO BejHUMHE
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MOJIEKYJJAMH TIOJTHMEPrOMOJIOTOB MOXeT OHTb Ppa3/HYHHM, 4YTO HENpeMeHHO
IPOABJIAETCA B PA3JHYHH HX CBOHCTB.

MoneKynH BbICOKOMOMEKY/IADHHX COSXHHEHHE HHKOTAA He GLIBAIOT H30JHPO-
BAHHEIMH, 4 BCerfa HaXxoxATcsi BO B3aHMOJEHCTBHH C APYTHMH MOJIeKyJaMu. Mex-
MOJIEKYJIApHEE CHAH cialee OGHMHHX (BaJEeHTHHX) OpHMEpHO B CTo pas. Ilo
Mepe yAaJeHHA MakpPOMOJIEKYa [ADYT OT Apyra IeHCTBHE MEKMOJEKYJIADHHX CHA
yOHBaeT npONOPUHOHAJIBHO INECTOH CTemeHH paccrosus. IIpm Bo3pacTaHMH Mo-
JICKYJSIPHOM MAacCH NOJHMEPA CYMMAapHHI 3(Q(heKT MeXMOJEKYJAPHbIX CHJ MOMKET
OHTh BechMa BeJHK, TAK KaK KaXIH# aTOM SIBJASETCS HX MCTOMHHKOM, Y BHCOKO-
MOJIEKY/IAPHHX COCAHHEHHI CYMMapHHH 3(p@eKT MeXMOJEKYJIAPHHX CHJ MOMKET
Aaxe npeBOCXOAHTL BeJHYHHY BAaJeHTHHX cHi, Ha cBoficTBa HekoTOpHX BHCOKO-
MOJIEKY/JIAPHEX BEIeCTB CH/IbHOe BUMSHHE OKa3HBAaeT BONOPOAHAsA CBASh, BCTpe-
dajomasnci B COSAHMHEHHAX, B MOJNEKYJe KOTODHX BONOPOA HENOCPeNCTBEHHO
CBA3aH C KHCJIODOZOM Hau asoToM (rpymia —OH, —NH; u 1. m). Ilpu 3tom
BO3HHMKAOT BOAOPOXHHE MOCTHKH:

(') ~Heer ?_ T
R R

MexMoneky1pHOe B3aHMOXEHCTBHe MAaKCHMANLHO NpOSBIAETCA NPH yIOPA-
JIOYEeHHOM DACHOJOXEHHH MAaKpOMOJEKyJ, KOTAa OHH pacloJaramotes Napaledb-
HO IpyT JApYry, HOCKOJbKY B ITOM CJydae BCe CHJIH AeHCTBYIOT npubH3HTENHHO
B OJHOM 1 TOM e HampaBjeHHH. IL10THOCTL ynaKOBKH MaKpOMOJIEKYJ BO MHOTOM
3aBHCHT OT CTPOEGHHS NONHMEPHOR UENH,

1.3. OCOBEHHOCTH CTPOEHMR NONUMEPOB

Pacrosoxenne NOBTOPAIOMHMXCA 3BEHbeB B MAKPOMOJIEKYJe MOIKET
GLITH pasJHYHHM, YTO BO MHOIrOM OIlpefeJiser tuznyeckue cpoifict-
Ba MosMMepa. PassuyaloT TPH OCHOBHHIX THNA HOJHUMepHHIX Uenefi:
JIMHEHHble, pPa3BeTBJEHHbIE, CeTyaThe (CHIHTBIE).

JIuHefiHEIe MaKpOMOJIeKYJIH (pHC. 2,8) HMEIOT BHA OTKPHTHX
ueneld HJIH LHUKJIOB JHHEHHOH [OCJeA0BATENbLHOCTH. PaspeTBaeHH e
nosumepsl (pHC. 2,6) copmepikaTr NJIHHHHE HelH C pA3BeTBJCHUAMH
pasJHYHOH NJIMHBI H KOH(Hrypa-
uud. Bosbmioe uwueso mocraTou-
HO [JJHHHHIX OOKOBHX IKeme#
NpenarcTsyeT MNJOTHOH yNaKoB-
K& MaKpOMOJIeKyJ, UTO CKasbl-
BaeTcd Ha HEKOTOPBIX CBOKCTBAX
nosuMepa (TBepLOCTh, pACTBO-
PHMOCTb, BA3KOCTB) H3-3a OC-
nabjeHdss  MeXMOJEKYJIAPHHX
CHIIL

Ceruatnie mnosumepnl (pHc.
2,8) comepXaT NJIHMHHHE ey,

Puc. 1.2. CxeMatnueckoe n306pakenne
Pa3IHYAHX BHAOE CTPYKTYD HOJHMEPOB:

a ~— nunefinas; 0 — pa3BeTBIEHHAA: @ — CeT-
4araf (0POCTPaHCTBEHHAN)
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COelHHeHHHe APYr € ApYroM IomepeuHbMH XHMHYECKHMH CBA3SH-
mu. OGLIUHO monepeuHbie (CHIHBAIOIINE) IENH BO MHOrO pas Kopo-
ye OCHOBHHIX H fABJAIOTCA KaK OH «MOCTHKAMH» MeXIy IJIUHHH-
MH THGKHMY lensMu. Hainude npouHOfl XMMHYECKOH CBSISH MeXAY
LeNsIMH HCKJIOUaeT X B3aHMHOe IepeMellleHHe, BCAEACTBHE UYero
ceTyaThle [OJUMEpPH He MOTYT GHITh HepeBeleHbl B XHAKOe COCTOA-
Hue 6e3 paspyleHHs ux CTPYyKTypnl. CeTyarhe MOJHMEpH B OTJH-
yye OT JIMHeHHHX M Pa3BeTBJEHHHX He IJIaBATCA NpH HarpeBaHHH
H He pacTBOPSIOTCA B OPraHHYECKHX PACTBOPHTEJNAX. .

Cnenuduueckne CBOHCTBA [OJHMEDPOB B 3HAUHTENbHOH CTENEHH
3aBHCAT OT PA3JMUHs B IPOYHOCTH CBSSH MEXAY LENAMH H MeXny
aTOMaMH MakpoMmoJekysa B uend. [Io Mepe HaxomieHHsi GOKOBHIX
OTBETBJCHHUH CHIMBAIOIINX MOCTHKOB 3TO pasjHuHe CTAHOBHTCA Me-
Hee OILYTHMBIM, B pe3yJbTaTe 4ero HOJHMep TepseT CBOH CrenudH-
yeCKHe CBONCTBA.

B 3aBucuMOCTH OT XapakTepa pasMelleHHS 3JIeMeHTapHHX
3BeHLeB B MAaKpOMOJIEKyJle Das3JHyaloT peryJsApHbHE U Hepe-
TyJsipHB € HOJHMEpH.

MoJiekyJIBl ¢ pery/isipHHM CTpOeHHeM NOCTPOeHbl H3 3J€MEeHTap-
HLIX 3BEHBEB, COeNHHEHHHX JApYr € LPYroM MO THIY <«rojioBa
K XBOCTY»:

s+= CHy = GH - CHp = GH ----
N X -
B MoOJIeKyJiax HeperyJspHHX NOJHMEDPOB 3BeHbs COEQHHSIOTCHA
«roJIoBa K roJioBe»:
-+~ CHy = GH - CH - CHp = -
X X
M3BeCTHH TakkKe CTepeoperyJsipHble NOJHMepH, Y KOTOPHIX

3BeHbdA U ('py}IKI.II/IOHaJIbeIe I'pYNNE pACHOJIOXKEHH B ONpeNecJeHHOM
HOpAAKE He TOJBKO HA IJIOCKOCTH, HO H B IPOCTPAHCTBE, HalnpuMmep:

cLocl el
»CH CH CH
VAYAYA
CH, CHp CHy

Ecau MakpoMoJiekyJia [oJHaMepa COCTOHT H3 3BeHbeB IBYX HJIH
Gosiee pAsJMUHBHIX BEIIECTB, TO TAKOH HOJHMEp HA3HBAOT COMO-
JHMEepOoM:

.—~A—B—A—B—B—B—A—A—B—A—A—B—B—B—--
B TOM c.nyqae, Korga B COHOJII/IMean paBJII/If{HbIe SJIeMeHTaprIe

3BCHbs1 B LIeINMHU YEPEAYIOTCS He 6eCHOpﬁIL‘O'-IHO, a BXOIST B COCTaAB
MaxkpoMOJieKyJ/Jbl B BHAE 6J10KOB, TaKue conosiiMepbl HAa3HIBAIOT
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Gaox-comoanmepamun;
~A-A-A-A-B-B-B-A-A-A-A-A-B-B-B-§-.

MoxxHo nonyunts comomumep, MOJIEKYJia KOTOPOTO MMeeT OCHOB-
HYIO Uenb M3 3BEeHBEB OAHOTO MOHOMEPA, a OTBETBJICHUS — p3
3BEHbEB JPYroro MOHOMepa:

~---A-1\-A—A—1\-A-A----
-B-B- B B-B-B--

Takue cononumeprs HasHBaiOT OPDHBHUTH MHU.

Perynsiprocts cTpoenus OTPAXKAETCA HA MEXaHHYECKHX, (U3H-
UECKHX M JDYrHX CBOHCTBAX NOJMMepOB, NIOCKOJIBKY TIpH peryJsip-
HOM CTDOEHMM roOpasio Jierde [OCTHraloTCH MJIOTHAS ynakoska
MaKpOMOJIEKYJl 1 MakCHMaJbHOe cO/HKeHHe yemef.

®uznyeckue cBoicTBA TOJIMMEPOB 3aBHCST HE TOJLKO OT CTpOe-
HUA UEIH, HO TaKkKe H OT CTPYKTYpHI 3JIEMEHTAPHOro 3BeHA.

BosmoxHOCTL Bpamenus Makpouened Bokpyr cesisu C—C cpg-
SaHa ¢ u3MeHeHHeM KOHGUTYpanuit (koHbDODManuit) MakpoMo-
JeKyJ1. B pasnuuHbIX (PUSHKO-XMMHUECKUX dusuko-Mexanuueckux
npoueccax NPUHHMAET yYacTHe He BCH MaKpOMOJIeKyJia, a HeKOTO-
PHe ee sBeHbsl, HashBaeMHEe CerMeHTaMu B JJIMHHOE moJiu-
MEpHO! HeNH OTAeNbHHE CerMeHTH HMEIoT HEKOTOPYIO CaMOCTOSI-
TeJbHOCTb B NBHXKEHHH, UTO U OmpefessieT THGKOCTL MaKpOMOJIeKY-
JIBL B pesoM. TTonBHKHOCTL CerMeHTOB 3aBHCHT OT OPUPOXBI CHJIO-
BHIX MOJIeHi MaKpOMOJEKyJH K FE€OMeTPUM [eNu W 3aMecTHTeJell
y aToMoB yriiepopa. Hanpumep, Gosbuine NOJSIpDHBIE 32aMEeCTHTeNH
(beHusbHOE KOMBLO B HOJMCTUDOJIE, aTOM XJI0pa B NOJHMBHHHJXJIO-
pune) CHUKAIOT CerMeHTapHYI0 NOABUKHOCTE.

CerMeHTH MOryT cocTOSITH H3 Pa3/IMYHOrO uucaa 3BeHbEB (oOT
HECKOJIBKHX €IMHUI, N0 HEeCKOJALKHX coteH). UeM MeHblle 3BeHLEB
COMEpXKHT CErMeHT MaKpOMOJEKyJH, TeM 6oJee Tru6KO ABJIsIeTCSH
uens. Hanpumep, rubkue MOJIEKYJIBI KaYYYKOB CONEPKAT CEerMeHTH
U3 15—20 3BeHbeB, a cerMeHTH KECTKUX MOJIeKYJ 1eJJI0J03b
BRJOYAIOT HECKOJBKO COTEH 3BEHLER.

B 6osbuinnctBe cBoem NOJEMEepBl  ABJSAIOTCS BellleCTBAMHU
aMopodHeMu. OjHaKO GuiJIO YCTQHOBJIEHO, UTO OHH CONEPIKAT OTHO-
CHTEJILHO YIIOPSIAOUeHHHIe HaIMOJIEKyJIsIpHBIE CTPYKTYPH. Bosbmioi
BKJIaJ) B H3yYeHHe HaJMOJIEKyASPHHX CTPYKTYp OblI CHeJIaH COoBeT-
CKUM akanemukoM B. A. KapruubM u ero yueHukamu. Hecmorps
Ha MHoOroo6pasmue, Bce HalMOJIEKyJIsIpHble CTPYKTYPHl MOTYT GbITH
PaslieJieHH Ha YeTbipe OCHOBHblE T'DYIIbI: rnobyasipuble, GubpuI-
JSpHBle, KPYMHOKPHCTAMIMYECKHE H IIOJOCATHE,

FnoGyanspuue CTPYKTYPHl XapaKTeDHH [JA [HOCTATOUHO THOKHX MOje-
KyJ, TaK Kak CTPEMJIeHHE HX K YMEHBIEHHIO CBoOe TNOBEPXHOCTH NpHBEJeT K
TOMY, 4TO OHa cBepHeTcs B cdephueckuit K1yGoK, Win ra06yay, noxobHo TOMY,
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aK NPaBHJO
KaK 3TO APOHCXOZHT C XHAKOCTBIO NpH gﬁpaﬁfﬂﬁgﬂgﬁaﬁ IipyHKOgTb}O >
i cTpyKTypoit 00Jax

DOJIAMEPH ¢ TIJ06YJsPHOH
Hnsngppaspyma}omnM HaNpPsIXKEHHEM IPH PACTAXKEHHH. HOCTATOUHO  CHIBHO,
B caydae, ecin B3aHMOJeHCTBHE MeX Ly raobyiaaMu CTaTOMO | CHIeNO,
ra06yas MOI‘);T pasBopauyHBATBLCA MO Aeam?c?rlgqx:cxéﬂmxfgﬁnmega Pécmopu

HUYEHHIO 3l .

M HMTOre BPHBOJHT K YyBel l : -acrsops
?J?gg;ﬁzpﬂux nonngxepoa o6nanaoT HeGOAbLIOH BI3KOCTHIO. qucot;):l:gcgggﬂg o
[IPHTOTOBJICHHS JAKOB IPEACTABAAIOT Tr0Gy/IApHbE NOJHMEPH,

HTH B BHTAHYTYI0 Gopmy. ApHE My OHE
HoR ’;axne BHHgHMJIeHHbIe cTpyKTyphl HasmBalT G uOpH (I;ITJIXHI;/I v o
MOT'yT BO3HHKaTh NPH DASIMYHHX YCJAOBHAX B 3aBHCHMOCTH Xanuaeckoll npi-
OIH IOJHMEpa, HampHMeD NPH nepexoae OT pa36aBJ1eHHuxM;;K OM(?JIeKy.)m -
Eempnpoaanﬂum, M B Tex CIyYasx, Korga CBepTHIBaHHE BCI.))I e i
IJI0GYAY 3aTPYAHEHO H3-32 HEJOCTATOUHOH rMOKOCTH LENmH HJH N it
MOJJ\e)I;ICTBHH ¢ pacrBopureseM. Ilpn athx  ycsioBHAX CTpeMﬂeml:IaKCHMaJIbHOMy
BHTSHYTO# MOJEKYJH K YMEHbIUEHHIO CBOei NOBepXHOCTH Hr e,
HAaCcHIIEHHIO CHJ, NefCTBYIOIMHX MeXIy ee q)yméréxé;)(})x:&x;%m:: ngcyﬂ'rxoa ; TbuBO-

B DIAYKH

acCOIHAIlHH MaKpOMOJIEKYJ , i
ﬁ:;e;mux geneﬁ. B nauke MakpPOMOJEKYJbl, HAXOMACh B crsﬂsaﬂﬂz(l)Tw:3 Jf,‘gf) %Cﬁgg-
TOM COCTOSIHHH, YTPaUHBAIOT CBOIO HHAHBHIYAJbHOCTb, B De3yanT

i i Ka
fi HOM eAuHuLEell CTAHOBHTCH Mayka, .
mor grg:);f)rryppﬂ Ha YNOPSAOYeHHOCTh DACIOJIOXKEHHS MaKpOMOJ:{eyKy.)}]{eBC(I)IgJ;IIKZ)eJiale{'gCH
OCKOJb
e caydaeB He HACTymaer, I v
cranausanus B OOJBLIHHCTB e sia tonch. oo,
i X TpPeX H3MepeHHAX YKJIaIKH
e orob peMs CaHT. HHE COeJHHEHHS SBJAIOTCH
Ch, UTO BHCOKOMOJIEKYJSAD
My [J0Jroe BpeMs CUHTANOCh, ey Grtg
€HHH HaJMOJIeKYJPHE

HHMu BemecrBamu. [Ipu H3yu B0
acMT(;I;x?)BneHo YTO TMPH ONpeleeHHHX YCJAOBHAX H B mNOJHMEpax Mg;KeTaXOGPr 0
gaTbCﬂ nam;mu'x NOPAAOK PACHOJOXKEHHS MaKpOMOJEKyl B CTPYKTypaX, T. €.

HMepa.

[POHCXOAHTh KPHCTAJIH3AnHA MOJ
MOKeBT 3ap3nchocm OT THOKOCTH H CTeDeOperyJApHOCTH MAaKpOIeNH I;ZI;I;HMIZ%%T
npuobperaTh pasnuunyio ¢opmy (puc. 1.3). ggiogs}g}?ﬁgeﬂxz}g@g%h[ SLaxpo-

3yIOTCSl BIOJIHE YII .
O e soouame YHOM peryJaspHOCTH LENH IO-
oguT OOLIYHO OpPH AOCTATO pery.
KDHCTAJJIH3AIHSA IPOHCX Jerylipuoctn e no-
aJHBaTbhCA B MTEHTH,
epa. [Ipu 3ToM naukH MOrYT CKJ .
g:MBanx aI():THHH. HacJi0eHHe [JIaCTHH Apyr Ha Jpyra npHBOAHT K 0o6pa3oBa

HCTaJLIA, ]

e I/IKgoma KPHCTAJ/M3aLHs 3aJePXKHBAETCH HA CTa/JMM JIEHT, g 'rogga aggga}?ge
ejleJIeHHEX YCIOBHAX BO3HHKalOT ctdepoaunTH (puc. 1.3, 0). gcsoﬁc'ra
<I:)¢eponn'roa NPHBOAKMT BO MHOTHX CJydasX K YXyMEHHIO MeXaHHYEeCKH

r

Puc. 1.3. BHaH HaAMOJeKyJIAPHHX CTPYKTYP TIOJRMEDOB: o aremna. <o
cxer UKH MaKPOMONEKYJ; 6 — BHIIPAMJCHHAs NAauKa; 6 — «JeHTas; )
gT-a_Bgl)éil::ﬂn::a «nenT>; 0 — CXeMaTHUecKoe H3oGpaikenme cdeponuta
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Puc. 14. Tepmomexaruueckas KpHBas
amopgHoro noaumepa

UENAMH H CHJBHBIM MEXMOJEKY/ISTpHEIM
B3aHMOJEHCTBHEM MayKy arperupyioTcs
B aMop(Hble OHOPHANE MK JNEeHIDHTHI:
Y THONMMEpPOB B BHICOKO3JACTHUECKOM
COCTOSIHHH NAYKH MeHee YCTONMHBH H
CJHBAIOTCS PYT ¢ APYroM ¢ oGpa3osa-
Temnepamypa HHEM TOJNOCATHX CTPYKTYp.
Crenyer oTMeTHTS, uTo ORHE H TOT
XK€ NONHMEP B 3aBHCHMOCTH OT BO3-

Aepopmayus
Cmennoodpa sHoe

Q0
g
ﬂ/ >
Q
E HOJIHMepa. y HOJH/IMEPOB C XeCTKHMp
'3
| §
| &
L
I

OcoGeunocru OJIHMEpOB, BIHSIOWHE HAa CBOHCTBA, OTYET/IMBO BUJHH Ipn

BLIGIHTE TPH o6sacTH, COOTBETCTBYIOLIHE CTEKN006pasHOMYy, BHICOKO3/1aCTHUECKO-
MY H_ BSI3KOTEKY4EMY COCTOSHHSIM,

EPBHI yYaCTOK xapakrepusyer NOIHMEpEL KaK OObYHHE TBepAHe Tena,

3aHATH 3SHEPTETHYECKH BHIIOJHbIE TNOJIOKEHNSA, B HOJIHMEpE MoOryT BOSHHKHYTh
BHyTpeHHHe HaNpsiKeHHs, uro UPHBOZHT K yXYAUIEHHIO MeXaHHYeCKHX Xapakre-
PHCTHK mosmMepa (HpouHocty, S1acTHUHOCTH). B JaKoKpacounbix HOKPHITHSIX
BHYTDEHHHE HANPSKEHHs MoryT BOSHHKATD, HaNpHMED, B pesyabraTe 6ricTporo
HCIIADeHHS PACTBOPHTENs H3 pacTBopa mosuMepa mnpu TeMIlepaType Huxe T,
Bricokoanacrnueckoe COCTOSIHHE mpHCyUie JuIp nosuMepaM. B Temmepa-
TYPHOM HHTepBajse or TEMIEPATYPH CTEKIOBAHHS A0 TEMIEPATYPH TeKyYecTh
(7+) nomBuXHOCTH NpHOOPETAIOT “TOMBKO CerMenTH, [Tostomy MaKpOMOJIEKy Ikt

TIOCKO/IEKY MAKpOMOMEKyMH yixe MOTYT llepeMemiaTsCs Uenukom, Y aMophHEX
TIOJIHMEePOB H3MEHEHHS COCTOSHHE 1pH T. u Tr mpoucxopsit MOCTENEHHO B OTJH~
UHE OT CKAaYK0OGDA3HOTO H3MeHeHus Y KPHCT2/IHYUECKHX MONHMEpO,

1.4. OCHOBHBIE PEAKUMM M CNIOCOELI NONYYEHMSA NONMMEPOB

O6pasoaa“}me MOJIeKys mosuMepa mnpoucxomut NPH XHMHYECKOM
B3auMojeiicTBuu HUBKOMOJIEKY ISP HBIX COCHHEHHH, Ha3HBaeMpx
MOHoMepamu. Ilpu Takux peakuusix 06pasyoTcs uenume MakKpomo-
JIEKYJIb (MOMHMEpHHIe MOJIEKYJIBL) .

22

B 3aBHCHMOCTH OT KHHETHYECKUX 3aKOHOMEPHOCTEH peakluHu
pocta Lenn MakKpOMOJIEKYJ pas3jiyuarnT pCakKiuy, HpOTEKaIO:lPéeHcHa?
LenHOMY HJH CTYyNEeHYaTOMY MeXaHH3MAaM: peakluu NOJHKOHM
MY, NOJHNPHUCOEANHEHNNUA ¥ MOJHUMepHu3alHH.

1.4.1. 3aKOHOMEPHOCTM peaKuuM NONUKOHACHCALMM

IToaukonnencauus — peakuusi o6pa3oBaHusi MOJHMEpPA U3 n;mé:
QYHKUHOHAJIBHEIX MOJIEKYJ MOHOMEpOB, conpoaomnalomaﬂc;{a; ﬂnx
JleHHeM HH3KOMOJIEKYJSPHHX MNOGOYHHX BELIECTB, 31303}114 I}Lrlue
IpH B3aHMOAEHCTBHH (GYHKUHOHAJIBHHX TPYMI. nemeﬂzgp e
3BeHBs1 00pa3yiollerocsi COeAHHEHHS OTIHYAIOTCA 110 (6:0(:T B};Hﬂe
HCXOAHOro MoHoMepa. [IpumepoM MoxkeT CaAyxuTb 006paso

noausdupa:
2HOOC—-R—-COOH+HO—R'—OH=
=HOOC—R—COO—R’—0O0OC—R—COOH+ 2H:0,

uiy B o6LIEM Bule:

2aAa + bBb = aA-B-Aa+2ab..

ITosnukoHAeHCALUA NPOTEKAET MO CTYyNeHYaTOMy MeXaHH3MY.
ITocae xaxkmoro akra NPHCOEAHHEHHS MOHOMEDHOR MOJEKYJH pa-
CTyllas Lenb fABJAETCA BIOJHe YCTOHYMBOM, H peakuus MO}Ke:
OHTb OCTAHOBJEHAa B J1060i MOMeHT. B mpuBeleHHOM mpumep
Gbiny B3ATH JBYX(YHKUHOHAJbHHE MOHOMEDH, U B De3yJbrare HX
B3auMoJeficTBUA 00pa30BaJHUCh JHHefHHE NONHMEPHEE MOJEKYJIEL.
Ecan ke BBecTH B peakuuio Tpex¢yHKuH0Haan}>m MOHOMEp, TO
006pasyloTcsi pasBeTBJEHHBE MOJIEKYJIbl MOJHMeEpa:

4aAa+2bBb=aA—?—Aa+4ab
t|> A -Bb- Aa

Teoperuueckn pocT MaKpoMOJeKyJ IOMKEH MpeKpamaThes, Kornaogpgge:;cay;
pyioT Bce (YHKUHOHAJbHEIE TDYNNH B MOJEKYJNAX MOHOMEDOB M COCT%HTy e
OZHa MakpoMosiekyna. [IpakTHuecku HpOAYKT HOJNHKOHJEHCAIHH CTouT | o
ZOCTaTOYHO OOJBIIOrO YHCAA MOJIEKYJ], OTJHYAIOUINXCS llspyl‘ %T ﬂgyerc;{ ) Jo-
JMeKyaspHoft Macce (T. e. MO CTeNEHH HOJHMEpH3alHH). 3T0 00bsic 9;[ e omogle-
THMOCTBIO DEAKUHH NOJHKOHIEHCALHH, yMEHbLICHHEM HOABH)KHOCT:IT K;:{ omore-
KyJll ¢ yBelHUYEHHEM HX MOJEKYJsPHON MacCH, HpPOTEKAHHEM  Jec pg u06 HEX
fpoueccoB. [ TOro uToGu CABHHYTL paBHOBECHE PEaKIHH B CTOpO! Zcupxma-
BaHHs HOJHMEPA, HEOOXOAHMO HOCTOSIHHO YZAAlsiTh M3 DPEAKIMOHHOH M cTaTO‘!HO
KOMONEKyJIsIpHEH npolykT. OXHaKo, ecid KOHCTAHTA paBHOBECHs aiocerana 0
Besnka, B 3TOM HeT HeOoOXOAMMOCTH (HampHMep, peakuus GhopMman el Ma ©
tdenonamu, kap6amuzoM, amuHamu). CpenHss c’ren.em, MNOJHMEpH3alUn T
Cllelylolyio 3aBHCHMOCTh OT KOHCTAHTH PAaBHOBECHS:

% = Vi/n,
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TA€ 1 —uHC/I0 MOJIEKYX NOGOYHOTO HPOAYKTa, OpuXoJsilieecsi Ha OAHO  MOHO-
MEpHOe 3BEHO.

Crenenb pacxozoBaHms (YHKUHOHANBHHX TPYyNN mpu PEAKUHH II0JHKOHAEH-
CalluM Ha3HBaeTCs HOJHOTOH, HJH FTAIYyOHHOH, NONHKOHLEHCAIHH.
Mex2ay creneHbio TOJIMMEPH3ALHH X M TyGHHOK peaxuuu p CyWeCTBYET MaTe-
MaTHUeCKas 3aBUCHMOCTb, BHBefeHHas Kaposepcow:

p = 2/f-2/(xf),

rle f—uncao GyHKuHOHAMbHEIX TPyNH, ODHXOAAWMXCS B CpelHeM Ha OfHY
MOJIeKyly MoHOMepa.

[Tocne npeo6pasoBamus ypaBHeHHe Kaposepca uMeer Bun:

x =2/(2- pf),
_ -
T. e CTeleHb NONHMEPH3AUMH BO3PACTAET ¢ VBENHUCHHEM HONHOTH peaxuun p.
Hs paccMorpenus ypasmenns Kaposepca wokHo cenarw HEKOTOPHE BHIBO-
AH O XapAKTEPe MPOTEKAHHs PEAKUUH NOMHKOHACHCALHH,
1. Ecan ncxonnte moHoMeps comepxaT mo omHOR YHKLHOHAMBHON Tpymme

e(£c=l) H TOMHOTZ peakuu p=1, BHICOKOMONEKYJSDHOE COEXHHEHWe He o6pasy-
A

x=2/(2-11)=2.

K rtakoMy xe BHBOAY MOXHO NPHATH H3 YHCTO XHMHYECKHX coobpakeHuit.

2. Ilpn peaknue wmexny SKBUMOJIBHEIMH KOJIHIECTBAMU Gu()yHKIHOHAILHBIX
MOHOMEpPOB 06pa3oBaHue BBICOKOMOJIEKYJISIDHOTO  COG/IWHEHHS] BO3MOMKHO JIHILD
B TOM Ca1yyae, KOTZa peakuHsi NpaKTHYECKH ZoBeleHa N0 KoHua:

" 4
f=(2+2)/2=2.

Hs ypasnenns Kaposepca Hosy4aeM:
pP=2/2-2/(2%)=1- 1/x

ITo o3Hawaer, yro NDH CTeHNeHH NoJauMe x ‘

pu3annn =10 Heo6xoanMo, uTO6H peak-
uui npourna Ha 909 (p=1—1/10=0,9), Ilpu 3aBepuenun peakusuy Ha 9% 8%
(p=0,998) Mmoxer 6mThH AOCTHTHYTA CTeNleHb MOJHMEpH3aLuH ¥ =500: '

p=1-1/500=0,998.
: —
coneg.)x aB[;;ll&HHe gouo(bynxunomnbuux COCMHHEHH! B DEaKUHOHHYIO Maccy,
10 MHOTO(MYHKIHOHAJbHHE MOHOMEDH, HPHBOIUT
N i s P, NPHBOAUT K CHUXKEHHIO CTEHeHH
Pacemorpum  peaxumio ABYXOCHOBHOR KHCJOTH H JBYXaTOMHOIO CHHpTa ¢
PASJHYHLIMH KOJHYECTBAMH OAHOOCHOBHOM KHC/OTI Kak Mu yxe 3HaeM, peak-
IHS NPOXOMHT A0 KOHUA H p=]. '
Bosbmenm HCXOZIHYIO CMeChb MOHOMEPOB C/IelyIOIEro COCTaBa:
ABYXOCHOBHOH KHCJOTH (HOOC—-Rl—COOH) — 10 moab
ABYXaTOMHOIO cHoMpTa (HO—R,—OH) — 10 moun
OZHOOCHOBHOA KHCM0TH (Ry—COOH) — 1 mop
Cpennsis QyHKUHOHAIBEOCTD TaKoi cMecu f cocTaBur:

2104210411 _ 41
1041041 21~
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CreneHb noMMepH3allui E PaBHA:

_ 2
X=3 41721 =42
Ecin yBenHyuTth coZlepXKaHue OXHOOCHOBHON KHCJIOTH BIBOE, TO
_210+210+12_42
10+10+2 22

2

-

2 22
_ =
2-42/22 .
W3 sTOoro HpHMepa BHAHO, uTO yBeJHYeHHe MOJbHOTO cojepXaHus R;—COOH
< 4,8 10 9,1 NpHBOAUT K CHHXKEHMIO CTENeHM NOJHMEPH3AIHH HOUTH BJBOE.

B ypaBuennn Kaposepca He yunThBaeTcs psA oCOOEHHOCTeH Hpoliecca Io-
JAHKOHAEHCAUUH, HANDHMED COOTHOLIEHHE KOMIOHEHTOB, IIOJMIHCHEPCHOCTL M Ap.
TlpocneanM BausiHHe COOTHOLIGHHS KOMIIOHEHTOB MNPH B3aHMONEHCTBHH  JBYX
OudyHKnHOHANBHEIX ~ coeAuHeHHE. Ilpn moabHoM coorHolmeHuu aAa:bBb=

4

X =

3aAa+4bBb=DbB-A-B-A-B-A-8b+bab,
-

a npu aAa:bBb=2:3 noayuum: -
2aAa+3bBb=bB-A-B-A-Bb+4ab

Takum ofpasom, yBenuueHHe H36HTKa MoHoMepa bBb Bo BropoM cayuae
NPHBOJAMT K YMEHbLIEHHIO MOJEKYJSIPHOK Macchl MOJMMEpa.

Ha ckopocTs peakuuyn moJuKOHAEHCALMH BJIHSAET KOHUEHTpPaLUS
MOHOMEpOB H TeMnepartypHbiil pexuM. C yBelnyeHHeM KOHLEHTpa-
OUH MOHOMEpOB H MOBBIIIEHHEM TEMNEPATypel CKOPOCTb pEeaKIHH
Bo3pacraer. Ilpu 3TOM CTaHOBHTCA GOJiee BepOSITHHIM B3aHMOAEl-
CTBHE PACTYIUUX Lenmed MaKpOMOJIEKYJ, a CJIeJ0BaTedbHO, H YBEJIH-
YeHHe MOJEKYJIsApHOH Maccel mojuMepa. OfHAaKO B 3THX YCJIOBHAX
YCKOpAIOTCA MPOLECChl AENOJHMEPH3ALHH HH3KOMOJEKYJISIPHEIMH
BellecTBAMH (u3GLITOUHBIM MOHOMEPOM, HH3KOMOJIEKYJISPHBIM HpPO-
ZYKTOM DeaKUHH), a TaKKe BO3MOXKHO H3MEHeHHe XMMHYECKOH NpH-
ponbl GYyHKUHOHANLHBIX TPYNn (AeKapGOKCHJAMPOBAaHHE, OKHCJIEHHE
aMHUHOTpymi, OTILENJIEHHe aMMHaka u Ap.). Ho noBwinienue temme-
paTypsl cnoco6eTByeT Takxke u Gosee GHICTPOMY YAAJEHHIO HH3KO-
MOJIEKYJIAPHOTO NMPOAYKTa peakuud. Takum o6pasoM, oT BHGOpa
penentypbl HCXOAHO# CMeCH MOHOMEDOB H TeXHOJOTHUECKOTO DeKH-
Ma 3aBHCAT CBOHCTBA MOJYyYaeMOro MoJHMepa.

1.4.2. Texnonoruyeckue cnocobsl nposegeHMs NONMKOHAEHCALL MM

IIpouecc mosiuKoHIeHCALHH MOXHO MPOBOLHTL B GJIOKe (pacmiase
MOHOMEpOB), B pacTBOpE, B 3MyJbCHH H Ha NMOBEPXHOCTH pasjena
¢as (mexdasHas noJHKOHAEHCALHA).
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Baounas TOMHKOHAEHCAL HS NPOBOAUTCA NPH TeMme-
Patypax, NpeBHUIAIOWHUX TeMIepaTypy IJaBAEHUS MOHOMEpOB HpH-
MepHO Ha 15—20°C (o6bluHO B mpegesax 100—280 °C). Hocrousn-
CTBAMH 3TOTO MeTOJa ABJAIOTCSA MPOCTOTA anmnapaTtypHoro odopM-
JIEHHA TPOUECCa, BO3MOXKHOCTb MpPOBENEHHs peakmuu Mexnay
MOHOMEpAMH C MOHMMKEHHOR XHMHYECKOH aKTHBHOCTHbIO, GOJee Bhi-
COKHE CKOPOCTb peaKUuH H BHXOX MOJHMEpa.

K Henocratkam storo cmoco6a moxHuo OTHECTH TMOBHILIEHHHE
PHEpPreTHYeCKHE 3aTpaThl (pacliIaBJieHHEe MPOLYKTOB, GOJee BHICO-
Kas TeMmepaTtypa mpouecca), TPYZHOCTH OpH MepeMenIBaHHH
BCJIEACTBHE BO3pPaCTaHUS BA3KOCTH, YTO CNOCOGCTBYET BOZHHKHOBE-
HHIO MECTHbIX meperpeBoB. B Takux ycaoBusix MOTYT MpOTEKaTh
PasJinunbie NOGOYHEIE peaKuun ¢ 06pasoBaHmeM NPOAYKTOB, OKpa-
IIHBAIOLINX MOJHMED B TeMHbIH IBeT. KpoMe TOro, us Bsa3koi
Maccel 3aTpyAHAETCA BhifeJeHue HH3KOMOJIEKYJISIDHOTO MPOAYKTa,
UYTO B KOHEYHOM yTOore CKa3BIBAeTCs Ha MOJIEKYJISAPHOH Macce mo-
JIUMepa, OCOGEHHO NPH HH3KHX 3HAYEHHSIX KOHCTAHT paBHOBecHus
peaxkuui.

llonukoHpnencauus B PacTBOpe-— MeHee 3HEPrOeMKHIT
npouecc, yem G6JOYHAsT MONHKOHAEHCANHUA. Ipu sToM O6ecneynsa-
eTCA JyYHIui TemIoo6MeH u o6Jeryaercs NepeMeninBaHyue peakuu-
OHHOH MacCCHl, B DE3yJILbTaTe Uero BO3MOKHOCTE npoTeKaHus no6oy-
HBIX peaKUHH DasJOXKeHHA MOHOMEDOB yMEHbIIAETCS. [Tockoabky
HHBKOMOJIEKYJIADHBIM NPOAYKTOM peaKUHH B GOJbIIHHCTBE cliyuyaeB
ABJIAETCA BOAA, B KauecTBe CPebl OGLIYHO MOAGHPAIOT pacTBOpHTe-
JH, 06pasylouiue ¢ BOLOH 43€OTPONHbIE CMECH, YTO OGJeryaer yma-
J€HHe BOJbI U3 ChepH peaKuuwu.

Pacteoputens takxe sauser ua KOH(OpMaluH MaKPOMOJIEKY.I.
Hanpuwmep, ecan o6pasyoluiics B pesyabTaTe NOJIHKOHNIEHC AL HH
MOJIHMED IIOXO pacTBOpPSETCA B BHIOpaHHOM pacTBopuTtesae, noau-
Mep uMeer rJ106yJApHOE CTpoeHue.

Momukonpencanus s pacTBope XapakTepusyercs 6oJiee HH3KOMN
CKOPOCTbI0, 4€M MOJNUKOHAEHCALUS B GJIOKE, H GOJIEe CJAOKHBIM amn-
IapaTypHEIM O0GOpMIEHHEM. DTOT METOA AOCTATOUHO HIUPOKO HC-
HOJb3YeTCsl B TeX CJydyasiX, KOTAZ KOHEYHBIM AOPOJYKTOM NPOU3BOJ-
CTBA ABJSETCA PacTBOP MOJNMMEPa, wau KOTAA BIOCAEACTEBHU HE
TpeGyeTcsl MOJNHOE yHaleHHe pacTBopuTesis u3 nmoauMmepa.

Mexdasnasn MOMHKOHLEHC Al Hsl NPOTEKAeT HA MOBEpX-
HOCTH pasjena ¢as BOJIH3H MOBEPXHOCTH, pasaensiome pactTeop
MOHOMEpa B He CMeNIUBAIOLIEMCH ¢ BOJOMH pacTBopuTesie H BOJAHBIf
pacTsop BTOporo MoHoMepa. Ha nomepxnocTn paspena ¢as npak-
THYECKH MOMEHTaJbHO 06pasyercs mieHka HoJyMepa, mnoctie Yero
peakuus samennsercs. Ecau a1y nuenky HEMPEPHIBHO yAaJATh, pe-
aKIud MPOAOJIKAETCS [0 MOJHOTO  M3PacXOXOBAHHS MOHOMepa.
Ilpn nepememmupaunun TIOJMMED moJyyaeTcsi B BHJAE MOpOIIKAa, a B
Cllydae mojauyu CTPYH OZHOrO KOMMOHEHTa B pactsop apyroro —
B BHJe BOJOKHA. MerosoM MexdasHof HOJIMKOHZEHCAHH MOMKHO
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CHHTE3UPOBATh NMOJHMEpPH], KOTODHIE TPYAHO HJIH HEBO3MOXKHO MOJY-
YUTb OOLIYHBIMH METOJaMH, HANpHMEp TEeNJOCTOHKHE BOJOKHHCTHIE
MaTepHaJbl.

OMYyJAbCHOHHAS MONHKOHNEHCAL U TaKKe NPOTEKAET
B 1BYyX(a3HOH CHCTEME, HO NPH 3TOM OCHOBHAas peaKIus MNPOXOAHT
B OpraHuYecKo# (aze 3MyJbCHH. DTOT MeTOJ LenecooGpasHo MpH-
MeHsTh, Korjla 062 MOHOMEpa HepaCTBODHMEL B BOJE.

1.4.3. Peakuum nonunpucoegmHeHms
{MurpauuoHHas nonuMmepusaumsi)

Peakuus noJumpucoe/luHeHHs NPOTEKaeT MO CTyNEHYATOMY mMexa-
HH3MY, T.€. MOCJe KaXkKAOT0 aKTa NPHCOE/IHHEHHS MOHOMEpHOH Mo-
JIEKyJIbl pacTylliass Lenb, TaK Xe KaK U INpH NOJHKOHAEHCAIIHH,
ABJsAeTcA BHoJHe ycrofunBof. [lponece nmoJumepusanmun nporekaer
3a cyeT MHrpanuu (HepeMellleHHs) aToMa BOAOPOJAa OT MOJIEKYJIBl
MOHOMEpDA K MOJIEKYJ€e pacTyulell UenmH. B oTJHYHE OT peakuuu no-
JIMKOH/JIEHCAHH TIPH TNOJIHIDHCOEJAHHEHHH He HPOHCXOJHT BhIAEJE-
HHA HH3KOMOJIEKYJSIDHHIX NpoayKToB. CJiefyeT OTMEeTuTh, YTO, KaK
H B cllyyae MOJHKOH/JEHCAILHH, MOJHIPUCOEJHHEHHE BO3MOXKHO MEXK-
Iy MHOTOQYHKIHOHAJbHEIMUH COEIHHEHHSIMH.

IIpuMepoM peakunn HOJNHIPHCOEAWHeHHS SBJIACTCS 06pa3oBaHHE NOJHYpeETas
HOB H3 H30LHAHATOB H IVIHKOJER:

HO—R~—OH+0=C=N—R'—N=C=0 —»

FARKOANL AMKU30UNAHAT
4 HO-R-0OH
—>HO-R-0-C-NH-R-N=C=0
0
_,Ho-R-o-c-NH—R'-NH—'cl-o-R-OH
5 0
nonuyperaH

Heo6xoAHMEIM yClOBHeM IOJIYUeHHs1 NMOJHMepa, AHAJNOTHYHO HOJHKOHIeHCA-
QHH, SBJsETCs HaJNHYHe He MeHee [BYX (YHKIHOHAJBHHX IpYHH BEmonexyAag
MOHOMepOB. B sToM cayuae ofpasyioTcst JIHHefiHHE HOJMMEpHL. CJIH olm_
#3 MOHOMEpOB HMeeT TPH HJIH Oojee (YHKIHOHAQJIBHEIX TPYHI, NMOJYYAlOTCS CET

B
anHﬁ‘;logKl;?l;%Haﬂ Macca NOJMHMepa 3aBHCHT OT COOTHOLIEHHS KOMIIOHEHTOB H
TeMOepaTypH peakuuH, IIpH SKBHBA/JeHTHOM COOTHOINEHHH TIMIHKOAS H mgxsoua-
anaTa Ha OJHY THADOKCHJBHYIO I'DYNNY NPHXOAHTCS OAHa H30UHaHaTHas, B sToM
Caydae pOCT LeNH NpeKpallaeTcsi B pe3yJbTaTe H3pacXo/0BaHHS 060HX MOHOMe-
POB HAH MOGOYHHIX peakituli YHKIHOHANBHLIX rpym,
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ITpu u3butke oXHoro us MOHOMEDOB DOCT UelH HNpEKpaliaeTcs, KaK TOJBbKO
H3pacXoAyeTcs KOMIOHEHT, B3ATHIE B HeXLOCTATOUHOM KOJIH4eCTBe:

v
3HO-R-0H+20=C=N-R-N=Cz 0 —s

—>HO—R—O—ﬁ—NH—R/—NH—ﬁ—O—R-
0

/
—O—'CIZ—NH—R—NH-IC—O—R-OH
|
Y 0]

Takum o6pasom, Makcumanbuas MOJIeKyJIfipHast Macca AOCTHra-
€TCA NpH 5KBHBAJIEHTHOM COOTHONIEHUH MoHOMepoB. Ha npakruke
AJsl OOpbIBA LeNH NPHMEHSIOT OZHOATOMHbie COHPTBI HJIH APYTHe
MOHO(YHKLHOHAIbHEE COSAUHEHHA C I101BHIKHbIM aToMOM BOJO-
poaa.

1.4.4. 3akoHomepHoOCTH PeaKumu nonumepusaumu

Hoaumepusauneit nasmiaercs PEAaKUHA COENHHEHHSI HeCKOJbKHX
MOJIEKYJI, IDH KOTOPOfi 3JIeMeHTapHble 3BeHbS o6pasyiowmerocst mo-
JIUMEpa He OTIHYAIOTCA MO COCTABY OT HCXOLHBIX MOHOMepOB.

Peakuus, npu xoropoit TIOJTHMEPHBYIOTCA MOJIEKYJH OLHOTO MO-
HoMepa, HasblBaeTcss comonorumepusayued, a NPOAYKT peakiuHH —
20MONOAUMEPOM:

—CHz—(')H-CHz—(IIH—CHz—CI:H—
Cl Ci Ci

Eciu B pPeakmuic nonnmepnsauun BCTynair MOJIEKYJIb ABYX HJH
6oJsee Pa3JHYHbIX MOHOMepOB,TO TaKas peakKuusa HasbplBaercsi co-
nOAuMepusaqueu,a NPpOAYKT peaxunu——conOAumepom:

CHg—(IIH—CHz-(')H—CHz'(':H'

. COOH COOCH3 ~ COOH
- B peaknuwo NOJIMMepU3anuu BCTynmalor MOJIEKYJ/IBl MOHOMepa
¢ KpatHbiMH CBAsAMu (C=C; C=0; C=N; C=C u T.1.).
Ha npakruke o6muno HCIIOML3YIOTCS COeAMHEHHSA ¢ KpaTHBIMH yr-
€POL-YTICPOAHBIMH CBA3AMH. [IpocTefimyy NpeiCTaBUTENIEM TaKHX
MOHOMEpPOB SIBJISICTCA 3THJIEH (CHy;=CH,). Brenenue g MOJIEKy Ty
STH/CHA DA3NMYHBIX 3aMeCTHTeNell Bausier Ha €T0  peaKLHOHHYIO
cnocoGHoctb. C yBemuyenuem ACHMMETPUH MOJIEKY.JIbI MOHOMepa,
KaK NPABHJIO, CHHKAETCA MPOYHOCTDH CBA3W MeX1Y YTJepOoaHbIMH

aroMami. Tak, mponusaen CH:=CH—CH; serue noJuMepuayercs,
YEM 3THJIeH.
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Boabioe 3Hauenne wuMeeT mpoOCTpaHCTBeHHOe —pACHONOKEHHE
3amecturesed u ux o6veM. B Tom cayuae, korga 3aMecTuTesb Be-
JHK 10 00BbeMy, OH YaCTHYHO SKDAHHPYeT ABOHHYIO CBSA3b, UTO
CHHXKAeT PeaKUHOHHYI0 CNOCOGHOCTHL MoJekyJsl. Hanpuwmep, CTH-
poJI noJiuMepu3yercs Jerye, YeM HeCHMMETPUYHHH NUPEHHISTHICH:

CegHg - CH=CH, (CgHg)2C = CH,
~  CTHpON HECHMMETPHYHBIN
aAndeHunatunen

Peakuusi mosmMepH3aLuy NpOTEKaeT C pa3phlBOM N-CBA3H MeX-
Ay aTOMaMH YIJIepOa; NIPH STOM B 3aBHCHMOCTH OT HHHIHHpYIOIlle-
TO areHTa MOMET MPOHCXOAHTb TeTepOJUTHYEeCKHH pasphs
7-CBA3H ¢ 06pa30oBaHHeM HOHOB HJH TOMOJHTHYECKHi—C 06-
pasoBaHueM CBOGOJHBEIX pajHKAJIOB:

A:B FOMONUTHYECKMHl -~ A +B
peapuis cso6oaHbIe
psauKansl
eponuTHyeoxuit -
A:B 2 - A +B+
paspoiB HOH

B 3aBsucuMocTH OT TOro, KaK NPOHCXOAUT Pa3pHB T-CBSA3H, pas-
JHYAI0T pajuKaJbHYIO H HOHHYIO moauMepu3auuu. Hesasucumo or
THNA peaKUHH NOJUMEpPH3aLHH NpOLECC COefHHEHHA MOHOMEpHBIX
MOJIEKYJl TPOHCXONHT B TPH CTajJHH.

Has Hayana coGeTBeHHO MoJMMepH3auun Heo6Xomumo o6paso-
BaHHe AKTHBHBIX LEHTDOB; 3Ta CTAaJUS HA3HBAECTCA WHUYUUPOBA~
Huem. 3aTeM NpPOTeKaeT PeaKUuss poCra nens. OGBIYHO 3TOT mpo-
{ecC 3K30TepMHYEH H MPOXOAHT C OOJNbLIOH CKOPOCTHIO MO LENHOMY
MeXaHH3MY.

[Ipouecc mpepeisanus pocra memu MOXET NPOHCXOAHTb MO pas-
HbIM MeXaHH3MaM B 3aBUCHMOCTH OT YCJOBHH IpOBEJEHHS MOJHME-
pu3auuu. BoJee noapo6Ho on Gyner pacCMOTpeH HuKe NPH ONHCA-
HHH paJUKaJbHON H HOHHON NMOJHUMEpU3aLHUH.

Padukaarvuan nosumepusayus

CxeMy paauKaJbHON MOJHMEPH3ALUH MOKHO NpPEACTAaBHTb CJELYIO-
IHM 00pasom:
HHHLHHPOBaHHE

R + CH2=?H — R-CHz'?H

X X
cBOGOAHLIN MOHOMEp _,
paaukan
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pocT Lenu

R-CH2-(l:H+CH2=('2H — R-CHz-(I:H-CHz-(I:H

X X X . X
MaKkpopaaukan
o6pHIB nenu

R-(CHz-(I:H),,-CHZ-('I:H+é—>R-(CH2-(I:H),,-CHz-(I:H-R

X X X X
He#TpansHas Mmakpomonekyna _

Has toro uro6u BHIABHTH BMsHUE Pa3JIHYHBEIX (aKTOpoB Ha
lponece papukanNbHOR MONHUMEpH3amHH, paccMOTpHM kaxXayio cra-
JHIO OTIEJbHO.

Huuunnposanme. O6pasoBanue nepsHuHEIX CBOGORHHIX pa-
AUKAJIOB, HAa3HIBAEMOE HHHIHMPOBAHHEM, MOKeT NpoTeKaTh MpH
BO3AEUCTBHH TeNJa, CBETa, paAHOAKTHBHOIO U3JIyYeHusl, 3/1eKTpuUe-
CKOTO TOKa M CHELHAJbHbIX BEIECTB (vHunuaTopos). B macrosmee
BpeMs 1J1 NpPOBEACHHS MOMHMEPH3AHH HaHGO/ee IHPOKO TpHMe-
HAIOTCA HHHIHATOPHI, MOCKOJABKY B 3TOM Cliyyae TOSBJSAETCH BO3-
MOXHOCTb BJHATH Ha CTpPOeHHe o6pasyiomuxcs MaKpOMOJIEKY.I.

[Ipu tepmuueckoit TNOJHMEPH3aNHH (MHULHHPOBAHHE NOA AeficT-
BHEM TENJIa) C MOBHIEHHEM TEMICPATYpLl MOTYT NMpOTEKaThb peak-
LHH OKMCJIEHHSI H ReCTPYKLHH, uTO OTPHIATEJIbHO CKa3BIBAaeTCs Ha
CBOHCTBAX MOJHMepa.

OG6pasoBanue cBOGOAHKIX PARHKAJIOB NMOX AeficTBHEM cBeTa (dho-
TOXUMHUECKAs MOJHMEPH3AUUs) NPOHCXONHT B pesyJbTate mnorJo-
UCHHS MOJIEKYJIOH MOHOMEpa KBAaHTa CBeTa K nepexona ee B co-
CTOsiHME CBOGOAHOTO pajuKaJa. Cropocrs  poroxumnueckoit mom-
MEpH3aUHH 32BHCHT OT MPHPOABl H HHTEHCHBHOCTH H3JIyYEHHA H He
S3dBHCHT OT TeMIEpPaTyphl. JTOT BHA TOJHMEPH3AHH NpUMEHsSeTCS
A OTBEPKACHUST HEKOTOPHIX JaKOBBIX MOKPHITHE.

[Ipu xumuueckom HHHIMHPOBAHHH HCIOJB3YIOTCS BeIllecTBa
CHOCOGHBEIE B ONpeAe eHHBIX YCJIOBHSX pacnafarthea Ha CBOGOIHBIe
Panukanr. Hame Bcero ¢ atofi mesbio NpHMEHATCA pacnajgaio-
LLHECs TpH HATPEBAHHH MepOKCHIDI, THIPONEPOKCHALI OpraHHue-
'CKHX BeIECTB, a30COeAHHEHHS. Hanpumep, nepoxcnz 6ensounna pac-
Najaercs Ha cBOGOJHbBIE paaMKAJIHL:

CeHs - C-0-0- G- CeHs —= 2CgHsCO0 —» 2CgH5 + 2C0,

0 0
a m,uponepoxcn,u Hsonponnn6eH30ha—no peaxunn:
CH3 GHs, |
CeHs - C - 0 - OH —> CgHs - C - O + OH
Hj CH3 ’ '
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Hekoropbie mapbl CBOGORHBIX DaAHKaJOB MOTYT COEXHHATHCS
Apyr ¢ apyroMm (pekoMmMOGuHHpPOBaTh). B 3TOM cillyuae OHH He
BHIMOJIHAIOT (QYHKUHIO HHHIHATOPOB. [lOMI0 yYaCTBYIOIHX B HHH-
IMHPOBaHUU CBOOOMAHBIX PAJHKaJOB OMNpeRessieT 3(h(PeKTHBHOCTD
HHHIHHDPOBAHHSA. Pas/okeHHe HHHIHATOPOB 3HAYHTEJNbHO YCKOPAET-
Cfl NIpH HAaTPEBAHHH, YTO BHAHO H3 NIPHBEJEHHLIX HHXKE NAHHBIX:

Haunuatop Teg;’f‘l?y' nggggr?:n :,0“1
Ilepokcunr Gensonna 70 13
100 0,4
TuaponepokcHn H3omponuaGeHsoNa 128 11 g
1

Peakuusi HHUIHHPOBAaHHA SABJSETCA ONpelensiioOlel Ccranuei,
NOCKOJIbKY OHa caMasi NMPOAOJKHTENbHAA H 3HeproeMkas mo Cpas-
HEHHIO C NOCJeAYIOIMHMH CTaJHIMH.

Ilpu BBEJEHHH B DeaKIHOHHYIO Cpely COGJHHEHHH MeTaJuIoB
C MepeMeHHOH BaJIeHTHOCTbIO pacnaj HHHIHATOpa Ha CBOGOAHbIE pa-
AMKAJIBl MOXeT HPOHCXOAHTb MpH OOBYHHIX TeMNepatypax (HJjn
daxe Huxke 0°C) mo pearuuu:

Fe2+ + ROOH = Fe3+ + RO + OH

C uenbio pereHepanan HOHOB Fe?+ B OKHC/IHTEJbHO-BOCCTAHOBH-
TeJIbHbIe HHHUHHDYIOUIHE CHCTEMBl BBOAAT CHEHHAJbHBIE BOCCTAHO-
BUTe/H (AHOKCHMAJIEHHOBYIO H aCKOPGHHOBYIO KHCJOTHI, TJIIOKO3Y,
ambjerufbl ¥ Ap.). Kpome coueit esesa MOKHO NPHMEHATb COJH
Mefu, KoGaabTa H ApYTHX MOJHBAJEHTHBIX METa/Io0B. [IpH Hcmomb-
30BAHHM TAKHX OKHCJHTEJbHO-BOCCTAHOBHUTE/IbHBIX CHCTEM Tpebyer-
¢ CcTporo coGJIIOAaTh COOTHOLIEHHE KOMIIOHEHTOB BO H36eiKaHHEe
3aMejJIeHus npouecca noJjuMepHsanuH. [IpHMeHeHne OKHCIHTE bHO-
BOCCTaHOBHTE/IbHBIX CHCTEM [a€T BO3MOXHOCTb MOJyYaTh MOJH-
Mepbl C BBICOKOH pEryJsipHOCTbIO MAaKpOLENH H HeBLICOKOH cTe-
NEHbIO MOJHAHCIEPCHOCTH.

Pocr uenu Asnfercs NpoueccoM MOCAEOBATENBHOTO H MHO-
TOKpaTHOTO NPHCOENHHEHHS MOHOMEpa K pacTymeMy DaiHKady.
B konue pactyme nenn, Kak GblI0 MOKa3aHO HA CXeMe pafHKaJb-
HOlf NOJIMUMEPH3AMHH, NOCJAe KaXK/IOr0 aKTa NPHCOeAHHEHHS MOHOMeE-
pa obpasyercsa HecapeHHBIH 3JEKTPOH, H PACTylas LeNb ABJAAETCS
MO CymEeCTBY MaKpopanaukaaoM. [I0CKoNbKy MakpopajHKaJjBl upes-
BbIYaAHO AKTHBHBI, peaKIHsd POCTa UENH NPOTeKaeT ¢ OOJbILIOH CKO-
poctbio. Peakuns 3K30TepMHUHA, MpHYEM TelJIOBOH 3ddekT ee 3a-
BHCHUT OT NPHPOALI MOHOMEpA.

O6peB nenu. TeopeTHYECKH DEaKUHA NONKHA 3aKOHUHTHCR
IocJjie M3pACXON0BAHHSA MOHOMEPHHX MOJIeKyJa. OHAaKO Ha NmpakTH-
Ke MOsyuyaioT MOJHMepHl C ONPEAEJEHHOH CTENeHbio MOJHAMCIEpC-
HOCTH, T.€. 00pasyiorcsi MaKpOMOJIEKyJIHl Pa3HOi AJHMHEL Ilpekpa-
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dienue pocTa uenu MozxKer Hpoucxo,
Inu pacrymux MaKpopanHkaJos,
Aaun nemnu.

Pexkom6unauns mnporekaer NpH COeRUHEHUH
MaKpOpajHKaJoB:

R—(CHZ—?H)n—CHz-c;:H+C"3H—CH2-(CH-CH2)m—R —
X X X X

— R‘(CHz'?H)n-CHz-C|3H-C|3H-CH2—(CH-CHZ),,,—R
X X X X

p IIpu ycnosun NMpEHMyILIECTBEHHOrO MPOXOXKAEHHS PeKOMOHHAL MY
0 pIE_lISyIOTCH HOJIHMEpDLI ¢ GoJbIof MOJIEKYJISIDHOR Maccoil.

o PR JHCIPONOPIHOHHPOBAHHH MPOHCXOAUT HACHIIEHHE cBoGox-
HOH CBfA3H M2KpOpanMKaJia MOABHIKHBIM aTOMOM ApYroi pacryuien

MOJIEKY JTBL.
T Y
R-(CHz-CH)y - CHa - CH + CH - CHp - (CH - CHy)py - R —=
i I i m
X X X X

—»R—(CH2—|CH),,—CH=C|3H+H2C’:—HZC—(CH—CHg)m—R
X X X >'(

Ipu AUCIPONOPUHOHHPOBAHHY 06Gpasyiorcs MaKpOMOJIEKyJIbl
‘¢ MEHbLIEH MOJIEKYJIAPHOA Maccofi, ueM mpu peKoMOuHanuH.

IIpn nepenaue [€TH TIPOMCXOJHT Nepejaya 3HEpPruH MakKpopa-
AHKana HEaKTHBHOH MOJeKyJe, HanpuMep MOJIeKyJie pacTBOpHTeJs
HJIH IpHMeCeH, COAepKAIINXCA B PeaKLHOHHON Macce:

[ 25|
R - (CHy = CH)y - CHa - C;:H + HR —
X X

(X4
—R - (CH, - CH)n - CHz - CHp + R
|
X X
‘CBOGOAHEI paguKan R’ MOXeT HauuHaTh HOBYIO LeNb, a pacTylias
Lenb MoJUMepa Tepser CBOI0 aKTUBHOCTb H IpeKpaulaer pocr.

Ilepenaua nemn moxer NPOHCXOAHTL 1 yepes moauMep. [lpn
STOM HeCapeHHHH 3JIEKTPOH MOABJAETCH B CepeRHHe LeMNH, U Torga
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AHTb B D€3yJbTaTe peKOMOHHaA-
AHCHPONOPUHOHUPOBAHHSA U Nepe-

ABYX  DacTyIIux

NPOHCXOAHT DPa3BETBJACHHE MAKPOMOJIEKYJIHL:

R—'(CHZ-CI:H),,-R+F.( —
X

— R-(CHZ-(':H),,,-C'ZH—CltH-(CHz-C':H)k-R+R'H
X X X

Peakuus Nepepaud nenu Moxer ObITb HCNOAb3OBaHA MJA pery-
JHUPOBAHUSA MOJIEKYJSAPHOH Macch mnosumepa. JobGaBassa B peak-
IHOHHYIO MacCy BelLIECTBA, COAepkKallue MOABHKHBIA aTOM BOJAO-
poAa uJu rajoreHa, MOXHO NOOHTbCA NPeHMYIUECTBEHHOTO IpoTe-
KaHus peakuuH Nepejayd HeNH HAa MOJEKYJn J06aBoK. B Takux
yCJ0oBHAX 00pa3syloTcs NOJHMEpHl ¢ BecbMa HH3KONA MOJIEKYJspHO#H
Maccoit (YHCJIO 3BeHbeB MOJHMEePHOH LeNH He NpEeBhbIIIaeT HecKOoJb-
Kux gecatrkoB). Ilpouecc noayyeHus TakuxX NOJHMEpPOB B NpPHCYT-
CTBHH BelleCTB, OGPBLIBAIOLINX MAKpPOLENb, HA3BIBAGTCA TEJIOMe-
pusanuei.

Cnoco6HOCTb HEKOTOPHIX BellleCTB OOpHIBATh LieNb H NMpeKpallarhb
MOJIMMEPH3ALHIO NIHPOKO HCHOJb3YeTcs AJA NpeJOTBpALIeHHsS NOJH-
MepH3auHH NPH XpaHEHHH MOHOMEepOB.

Crnenyer moayepkHyTb, YTO ONHCAHHBIE CTAZHH MNOJHMEpH3aLUH
NpPOTEKAaIOT B Macce, HaKJajblBasCh APYr Ha JApyra BO BpeMeHH,
H YCJIOBHS HX NpOTeKaHHA pa3iuuHbl. TaK, MpU MNOBHILIEHHH TEM-
Nepatypbl YCKOpSeTCs HHHIHHPOBAHHE, HO OJHOBDPEMEHHO YCKOpS-
I0TCsT MPOLECCH JAeCTPYKIHH, YTO MNPHBOAHT K MOBBILIEHHIO MHOJH-
NHCHEePCHOCTH MOJHMMepa. YBeJHYeHHe KOHLEHTPALHH AaKTHBHBIX
LeHTpOB (CBOGOAHBIX PANHKAJOB) NPHBOAHT K YMEHbHIEHHIO MOJe-
KYJIPHOH MAacChl moJiuMepa. 3aBHCHMOCTb CpefHeld CTelleHH MOJH-
Mepusauuu X oT KoHueHTpanuu uHupuaropa Cy u MoHOMepa Cy
BbIpakaercsl ypaBHeHHEM:

)-(-szM/Cu

OxucauTeJbHASs MOJUMEPU3ANMs SBJAAETCA YaCTHRIM ClydyaeM
paauKaJIbHOH MOJMMepH3ALUHH H NMPOTeKaeT B TeX BellleCTBax, MO-
JIeKyJIbl KOTOPbIX JIETKO B3aHMOJEHCTBYIOT C KHCJODOJAOM BO3AyXxa.
B sakoKpacoyHLIX MPOM3BOJACTBAX 3TOT BUJ MOJHMEDH3ALHH 4YacTo
HCHOJb3yeTCs NpPH NOJYYeHHH MJeHKooOpasoBaTelefl, cojepXKallux
JKHpDHble KHCJOTHI PACTHTEAbHBIX Macel, H MO3TOMY Tpebyer GoJiee
N0Apo6GHOTO PacCMOTpeHHSs.

Kucsiopon MoxeT NpHCOeJHHATHCA K a-MeTHJIEHOBOH rpynme
HeHaCHIIIeHHONH MOJIeKyJnl JIHGO 1Mo MeCTy ABOHHON CBA3H ¢ ob6pa-
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30BaHHEeM COOTBETCTBEHHO FPII(pOIICpOKCHI(HbIX HIH MNEePOKCHIHLIX

COoeIHHEeHHH:

ss= CHp - CH = CH - CH =+ev

I
"‘-CH2-CH=CH-CH2-"'+02 OOH

we= CHy - c':H - CH - CHp -+e=
|

0—o0
[MocrenHHMH HCCNEROBAHUAMH OKHCIHTENBHOIN NoJIUMepH3a L UH
YCTaHOBJIEHO, YTO 5T PEAKNHA MPEHMYIIECTBEHHO NPOTeKaeT MpH
06pa3oBaHHH THAPONEPOKCHAOB. Takue TH/IPONEPOKCHALl HEYCTOH-

UHBH H pasNarajrci ¢ 06pasoBaHHeM CBOGOAHHIX paiuMKaJIOB,
HHHIHHPYIOWIHX HENb:

ROOH —R{ + OH
BoamoxHo Takxe o6pasoBaHne W IpYyTHX BHIOB cBOGOZHBIX pa-

IHKAJOB: li, ROO.

OGpuiB Lenu 3a cuer peKOMGHHAIHH pacTymel MakpoMOJIEKYJIbE
MOeT NPOHCXOAUTb HECKOJBKHMH MyTSMH:

F.§+ﬁ—>R-R
R+RO—R-0-R
R+ROO—R-0-0-R

2RO—R-0-0-R

B pesyabraTe 3TuX peakumit MOJeKyJB HEHACHINEHHBIX KHCJAOT
PACTHTENBHBIX MacCesl OKa3blBalOTCA CBS3AHHBIMH Mex1y coGoik
cBagamMy —C—C—, —-C—0—C— y —C—0—0—C—, HanpHMep:

+= CH = CH= CH = 4o CH-CH=CH-w. —
L

s = ?H— CH—_-CH—-..
— o
|

s«e= CH=CH=CH -+
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CreneHb pa3BeTBJIEHHS NMOJIHMEDHBIX MOJIEKYJl 3aBHCHT OT IJIy-
DOUHH MPOTEKaHHA MpOLecca OKHCAEHHd, YHCJA H DPacCloJOXeHHS
JIBOHHHIX CBA3efl B MoJIeKyJax MoHoMepa. Tak, BellectBa, COAep-
xamue conpsixennoie AsofiHbie cBasH, —CH=CH—CH=CH—,
Jierye MOABEpPraioTcs OKHCAHTENBHOH MOJHMEPH3aUUH, YeM COelH-
HeHusi ¢ u3oaupoBaHHBIMH cBassimu —CH=CH—CH;—CH=
= CH—.

Honnaa nojuMepu3aumus mpoTekaeTr MO TeTEPONHTHYECKOMY Me-
xaHusMmy. IlpH HOHHON MOJIHMEPHSaUHH B KayecTBe HHHLHHPYIOLIHX
4TEHTOB HCIOJB3YIOTCA NOJSIpPHHE CoeAHHeHHs (KaTaldH3aTophl),
BBHI3BIBAIOLIHE pPa3pblB HEHACHIEHHBLIX CBA3CH MeXAYy YIJepoJHH-
MH aTOMaMH, CBA3efl yriepoJ — KHCAODOJ HJH PAaCKpHITHE reTepo-
LHKJIOB, CONEpIKAIHX KHCJOPOA, a30T WA cepy. Takum o6pasoM
710 MOHHOMY MeXaHH3MYy MOXKHO NPOBOAHTb NONHMEPH3ALHIO pas-
JIMYHBIX MOHOMEpOB, He MOJHMEPH3YIOIHXCA N0 PaXHKaJAbHOMYy Me-
XaHH3MY.

Ilpu uoHHOM noJuMepH3alHH B 3aBHCHMOCTH OT XapakTepa Ka-
TaJH3aTOpa pacTyllas uenb fABJAsercd Jx00 KaTHOHOM, JHOO aHHO-
#HoM. COOTBETCTBEHHO Da3/IHYalOT KATHOHHYIO H AHHOHHYIO HOJH-
‘MepH3aLHIo.

KatuoHHasa monumMepH3anHs KaraJdsaTtopaMu KaTHOH-
HOH MOJHMEPH3alHu MOTYT GBITh pasHooOpa3HHeE COelHHEHHs, AB-
JIAOUHECH CHAbHHMH aKUENTOPAMH 3JIEKTPOHOB HJIH 3JEKTPOHHBIX
nap, HampuMep cuJbHbie mNpOToHHBIe KHCJIOTH H2SO4, HCIO,,
H;POs uiau anmpotoHHble KHCJIOTH (KucaoTH  Jlblonca) — BFs,
AlBrs, TiCls u np.

IMpu HcmoJib30BaHHH B KaueCTBE KaTaJH3aTOPOB CHJbHHIX MPO-
TOHHBIX KHCJOT npotoH (HT) arakyer atom yraepoja c GoJiee BHI-
COKOI 3JIEKTPOHHON MJIOTHOCTHIO:

. * -
HA+CH2:CHR — CH3'CHR+A

Katanansavyop MOHOMED KapbkatnoH NPOTHBOUOH

B npucyTCTBHH TaKHX KaTaJH3aTOPOB MOXHO NMPOBOAHTbL NOJIH-
‘MepH3a1HI0 pa3HooOpa3HbIX MOHOMepOB, OJHAKO MOJeKyJdApHad
‘Macca HoJy4YaeMbiX MOJHMEDPOB He NpeBbllIaeT HEeCKOJbKHX ThICAY.
Kucnorer JIpionca TakxKe KaTaJu3upyloT NOJHMEPHSALHIO pasjiuy-
HEIX MOHOMEpPOB, HO B HX NPHCYTCTBHH BO3MOXHO o06pa3oBaHue
TIOJIUMeEpPOB ¢ GoJiee BLICOKOA MoJieKyJasipHOH Maccofl.

B 1npHCYTCTBHH KHeaoT JIbioHca  peakllhsi HHHIHMPOBAHHS — HaunHaercd
¢ B3aHMOJeHCTBHS KATa/JH3aTODA C BEMECTBAMH, HMEOIHMH NOXBHXHHE aTOM
'BOXOPOZA, TAK HA3HBACMHMH COKATAAU3ATOpaMU (BOLA, NDOTOHHHE KHCJIOTH,
CIHPTH, ANKHJATAJIOTEHHAH H Ap.):

BF; + HA === H+[ABF3]~
T CHUAbHAA Kucnora
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O6pasoBanne nona kapGoHus (kapOKaTHOHA) HPOMCXOAHT NpPH HDHCOCAHHE—
Bun nporona (H+) k mosekyne momomepa:
- +
CH, = c':H + H+[ABF3]" —=CHj - cle +  [ABF3]”
X X
N MOH NpOTUBOWOH

Kapb6oHna

Pocr memn ocywecraaserca myrem BHE/DEHHS MOHOMEpA MEXIy HpOTHBEO--
HOHAMH AKTHBHOTNO LEHTDA, NPH STOM HPOHCXOAMT HEpeMelieHHe NOM0XKHTEIbHOrO:
SapAla K KOHLy pACTYWlef wemH ¢ 00pasoBAaHHEM pacTyLiero Kap6KaTHOHa, B.
oJIe KOTOpOro HaxoAMTCs NpoTHBoMOH [ABFs]—: ’

+ +
CH3— CI:H + CH2=(':H-) CH3 - (l:H - CH2 - (':H
X X X X
[ABF3]” [ABF,]”

OGpuB Lenmnm MOXET HPOMCXOAHTH B PE3yJIbTATe OTUIENJIEHHS KaTa/M3aTOpas
HJH KOMIJIEKCHOM KHCJIOTH:

CHs_(':H_[_CHZ_?H_]n_CHZ—EH “E
|

X X X
[ABF,)~
CH3—(|:H—[—CH2—(|:H—],,— CHz - CHA + BF
X X X
CH3-(':H—[—CHZ—('IH-],,—CH=(':H+HABF3
X X X

PerenepHpoBaHHbIE KATAJIH3ATOpP MOXKET NpOJIO/IKHTD WHHIHHDOBaHHe He
BCTYNHBIINX B pEaKUMIO MOHOMEPHHIX MOJeKysa, CKOpOCTh ONHCAHHO peakuum
OGpHIBA IeNH 3aBHCHT OT NMpHPOAH KaTaJH3aTopa.

Ilpn kaTHOHHOf mnOMHMEpH3ALEH BO3MOXKHA PeAKUHA TNepefaun LeNH Ha
MOHOMep:

CHg - CH - |- CH, - CH -
l

X X X X
[ABF3]—
—>= CHy = CH - - CHy - GH - -CH:(|)H+CH3-(FH
X X n X X
. [ABF3]
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B oTauune OT panmMKaJbHON NpH KATHOHHOH MNOJUMEpH3aNHH
HEBO3MOXKHA peKOMOGuHAIHs MaKPOKAaTHOHOB, MOCKOJbKY OHH HMe-
10T OfNHHAKOBhle 3apsAfbl. K 0COGeHHOCTAM KaTHOHHOH HOJIHMEpH-

3allHH MOXKHO OTHECTH TakxkKe He3aBHCHMOCTb MOJIeKyJdsAPHOH
Macchl MOJUMepa OT KOHIEHTpaluH MOHOMepa H CHHXEHue ee
NpH HaJWYUH B MOHOMepHON CMecH cOKaTasu3atopa (BCJIeACTBHE
VCKOpeHHs CTaAuH HHHIUHDPOBAHHA).

KaTHOHHYI0O MOJHUMepH3aLnui0 OOGBIYHO HPOBOAAT MNpH HH3KHX
(oTpuLaTeJbHHX) TeMIepaTypax, HOCKOJbKY OHa HPOXOAHT C 60Jib-
1110#1 CKOPOCTHI0. B KauecTBe PeakIHOHHOH Cpeldbl HCIOJB3YIOT CJa-
GomoJsipHEle pacTBOpuTeaH (AHMXJIOPITaH, METHIXJODHA, XJOpOeH-
304 U T.A.).

AuuyoHHas nonuMepusanyud [loinMepuzanua no aHuoH-
HOMY MeXaHH3My NPOXOJHT B TOM cJlydae, KOTJa KOHIEBOH aToM
pacTyuie#i NOJHMEpHON Lenu mpeicTaBasdeT co6ofi kapOaHHOH,
T.€. HMeeT OTPHUaTeJbHHIA 3apsj,.

AHHOHHAA noJHMepH3aLud XapaKrepHa MJIs MOHOMepOB C 3JeK-
TPOHOAKLENTOPHEIMY 3aMeCTHTeJIAMH (HampHMep, CTHPOJIOM).

B kayecTBe KaTaJiH3aTOPOB AHHOHHOH MOJHMepH3amHH MOXKHO
HCIIOJIL30BaTh MeETaJJIaJKHAN  (MeTaJJIOOpraHHYeCKHe COeJHHe-
HHS1), aJKOKCHAE (aJKOTOJIATH) H aMujbl MeTaJJIOB, OCHOBAHHS.

AxkruBHBIA LeHTp 06pa3yeTcsA IPH B3aHMOJEHACTBHH NOJSPHOTO COEIMHEHHS
OCHOBHOTO XapaKTepa ¢ HenpeneJkbHOH CBS3bIO MOHOMepa:

CH2=c|;H+MeR—>R-CH2—§H+Me+
X X

Peakuns pocra LenmH NpOHCXOZHT, Kak H IpH KaTHOHHOK MNOJHMEpH3allHH,
¢ nepeHoCOM 3apsZia Ha KOHell pacTymed noJHMepHOi mend, OGpeiB mnens npu
aHHOHHOK NOJHMEpDH3aUHH MOXKET HPOHCXONHTL TyTeM INIepeHoca THAPHA-HOHA
(H-) ¢ koHEA pacTymei Henu Ha NPOTHBOMOH:

r—————— A
| - \
CH3 - (CHy)p - CHp - CHy +[RoAl]T —>
NPpOTUBOUOH

—RAIH + CHg - (CHy), - CH = CH,

O6pazoBaBliniicsi aJKHJTHADHI AJIOMHHHS CIOCOGEH NPHCOENHHATBCH K MoO-
JeKyJe MOHOMEpa, HayHHasi HOBYIO Uenb. Taxum o6pa3soM, OpOHCXOZAHT Nepemaua
UenH dyepe3 MOHOMep. AHAJOTHUHHIM 06pa3soM MOXKET NpOHCXONMThL TNepefaua
IenH 4Yepe3 MOJEKYJy AaKTHBHOrO pacrBOpHTeas. K HOJHOA rHGenH  aKTHBHOTO
IICHTpA NPHBOAHT OTLIENJIEHHe TIaJoTeHa:

©+-=CH=-CHy—> .~ CH = CHj + MeCl
Cl Met
BenencrBHe 3TOTO HpH NOMHMEDH3ALHH BHHH/IXIOPHIA, XJIODONpPEHA H Apy-

THX COefHHEHHH B NPUCYTCTBHH METAJLIANKHJIOB DEaKIHs 3aBepliaercs 3aj0Jro
JO H3pACXOHNOBaHHS BCETO0 MOHOMEpA,
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OcoGeHHOCTbIO aHHOHHON MOJIUMEpPH3ALHUH SIBJISETCS BO3MOXK-
HOCTb BJIMATH HA CKOPOCTH PeaKuHil MHHUMHPOBAaHHA, pocta H 06-
pbiBa Henu nyreM nojgfopa KaraJH3aToOpOB H PacTBOpHTeJeil, B cpe-
Jle KOTOpBIX MPOBOAHTCA MoJuMepHusanuA. B ToM cuayyae, Koraa
aHHOHHAS TOJHUMEPH3anHs HEeHACHILEHHHX YIVIEBOJOPOAOB MpPOBO-
JAUTCH B YCAOBHAX, HCKAIOYAIOLIHX OOGPHIB [€NH, MOCJAe TOJHOTO
H3pacXoJOBaHHS MOHOMEpa Ha KOHiAX NOJHMEpHHX nenefl GyRer
COXPaHATbCS AKTHBHBIA AHUOHHBIN HEHTP, CIOCOOHBIH K gajibHeH-
uie#f noJuMepusanuu. Takue yCTORYHBHE MAaKPOAHHOHH HAa3bIBAIOT
«XKHBYIIUMH» mojuMepaMmu. Ecin K TakoMy moauMepy no6GaBuTB
MOHOMEp, peaKuus NOJHMEpPH3ANUH MPONOMIKAETCH.

[Ipy noayueHHH KUBYIHX NOJHMMEpPOB MOABJSETCA BO3MOXK-
HOCTb IeJI€HANPAaBJEHHOr0 BJAHAHHA Ha CTPOEHHE MOJIEKYJhl IOJH-
Mepa. Bo-mepBblX, BBOAS B DeaKUHOHHYIO MacCy OIlpe/leleHHbe
Bemecrsa — o0phiBaTesqn 1elH, MOXKHO MOJyYaTh MOJHMEPH C He-
o6xonuMbiMu  KoHueBbiMuH rpymnamu (—OH, —COOH, —NH,
M Jp.); BO-BTOPHIX, 100aBJAs B XKHUBYLIUA NOJMMEp APYrod MOHO-
Mep B OmpeJesieHHHX KOJHYECTBAX, MOXKHO MOJYYaThb GJOK-CONOJH-
Mephl 33laHHOTO COCTaBa.

CxopocTs aHHOHHOH NOJMMEPH3ALHH INIPEBLILIAET CKOPOCTb Pa-
AukagapHoft B 10*—107 pas. Beicokasi 4yBCTBHTEALHOCTb AHHOHHBIX
cuCTeM Jiaxxe K He0OJbIIMM KOJIHYECTBAM MpHMeceil Bellecrs, CIIO-
COOHBIX paspyliaTh aKTHBHHE LEHTPbl, HECKOJbKO OTPaHHUYHBAET
NPOMBILIJIEHHOE NpHMeHeHHe 3TOro cnocoba. Hecmorps Ha 3TO, mo
HOHHOMY MeXaHH3MY MOJy4aloT CHHTETHYECKHE KayYyKH, NPOBOAAT
MOJUMEPH3ANHIO KanmposaKraMa, dopManapleruia u r. .

HonHO-KOOpAHHAaNHOHHAS NOJUMepH3anHuA B Ha-
cTofilllee BPeMs YCTAHOBJEHO, YTO CTEepPeoperyJaspHbie NOJUMEpPD
MOXKHO TOJiy4aTh MOJIHMepH3aUueH mo pasIuYHEIM MeXaHu3MaM
(paauKajdpHbH, KATHOHHBIA, aHHOHHHI). DTO 3aBUCHT OT YCJIOBHH,
NPH KOTOPHX TMepej] NPHCOEAMHEHHEM K pacTyIledl penu Kaxjaas
MOJIEKYJla MOHOMEpa OPDHEHTHPOBAHA OmpexeqeHHHM o6pa3oM.

Crepeopery/sipHble MOJHMEPH OGBIYHO MOJYYAIOT MyTEM KOOP-
AMHANHOHHO-aHHOHHOH MOJIMMEpH3ANHH, NPH KOTOPOH mepej MHpH-
COeJlHHEHHEM K aKTHBHOMY LEHTPY MOHOMep o6pasyer KOOpAHHa-
HHOHHbIA KOMIVIEKC C KaTaju3aTopoM. Karanuzaropsl KoOpAHHa-
LIHOHHO-aHHOHHOH MOJIMMEpH3auHH Pa3HOOGPasHH U HHAUBHAYAJIb-
Hbl JJI kaxaoro mMoHoMmepa. Hanbosee pacnpocrpanenHbMu sBJA-
IoTCA KaTtaauruyeckue cucreMs! Iluraepa — Harra.

1.4.5. Texnonornyeckue cnoco6nl
npoBefgeHMs NONMMEpPH3IaLMM

[Iponeccsl mosiuMepusanuu OGLIYHO MPOBOAAT CJELYIOIIHMH CHOCO-

Gamu: B 6J0Ke (B Macce MOHOMepa), B PaCTBOpPE H AHCIEPCHH.
BriGop cnoco6a ompegensierci MeXaHH3MOM MOJHMEpH3ALHH,

CBOACTBAMH HCXOJHBIX MOHOMEPOB U 0O6pasyiOLIHXCA NOJHMEPOB
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{pacTBOpHMOCTb, BA3KOCTb H Ap.) H TpeGOBaHHAMH, NpeAbsBJse-
MbIMH K TOTOBOMY NPOAYKTY (MOJIeKyJsapHasg Mmacca, MoJuAucmepc-
HOCTb, arperaTHoe COCTOfHHE H T. 1.).

BaouHas nonuMepH3alMst MPOBOJHUTCA B CpeJe MOHOMepa B OT-
CYTCTBHE CHeLHAJbHO BBEJEHHBIX DacTBOpHTeNell. DTHM Cmoco6oM
MOXHO BECTH MOJHMEpPH3ALHIO MO PaAHKaJbHOMYy, HOHHOMY H HOH-
HO-KOOpJAHHALHOHHOMY MEXaHH3MY.

[TonuMep, mosyueHHHH B pe3ynabrare GJOYHOH NOJTHMEpH3allHH,
COAEpXKHUT MHUHHMaJubHOE KoJauuecTBo mpuMecefl. Ilpu ucnospsopa-
HHH 3TOTO crnoco6a obeclieunBaercs BHICOKHH BRIXOA TOTOBOrO Mpo-
AYKTa U He TpeGyercs CJOXKHOe anmaparypHoe odopmiaenue. Onna-
KO Npu NPOBEJEHHH Mpouecca BO3HHKAET pAJ TEXHOJOTHYECKHX
TpyAHOCTeH, OGYCJOBJEHHHX IJIOXHM TemIo- u MaccooOMeHoM
BCJE/JCTBHE yBeaHYeHHusl BA3KOCTH DeaKIHOHHOH Macchi B Hpopecce
nosuMepusanui. HeolHOPOAHOCTH TeMnepaTypHOro pexHuMa B pas-
JUYHBIX TOYKAX PeaKHHOHHOH Maccel CIocOOCTBYeT MOJYUYEHHIO
NOJIUMEPOB C BHICOKOH CTENeHbIO NMOJHAHCIEPCHOCTH.

Monumepusanus B pactBope (;MakoBbifi cnoco6) MPOBOAUTCA
B XHIKOH (ase (pacTsop B OpPraHHYeCKOM DacTBOpHTeJE) MO pa-
JAHKaJpbHOMY, HOHHOMY H HOHHO-KOOPAHHALHOHHOMY MeXaHH3MaM.

[lpu paaukasbHOK mMOJHMepH3aUUH NMPHPOAA PACTBOPHTENH OKa-
3biBAeT BJHSHHE HAa CKOPOCTh peaKUuH mepejauu LenH Ha MOJIeKy-
Jy pacTBOpHTENs, a CIeJ0BATeJbHO, BJHAET U Ha MOJEKYJIADHYIO
maccy nosauMepa. CreneHp NOTHMEPH3ALMH TaKxXKe 3aBHCHT OT KOH-
EeHTPALHH MOHOMepa: B CJaGOKOHLEHTPHPOBAHHHX PacTBOPax OHA
CHHZKAeTCH.

[Ipu wonHON nonuMepusauud OGoJsblIOe BJAHSAHHE HA Mpoliecc
OKa3blBaer MOJISIPHOCTb PACTBOPHUTENSA, MOCKOJABKY aKTHBHHIM IEHT-
poM fABJsieTCSl HOHHAsA Mapa U MAKPOHOH.

[IpenMy1ecTBOM MOJHUMEPH3ALHH B PACTBOPE ABJAAETCA BO3MOXK-
HOCThL GoJiee HHTEHCHBHOTO OTBOJA Temna G6Jarofapss HEeBHICOKOH
BAI3KOCTH pPEaKIHOHHOH MacChl, YTO CHOCOGCTBYET MOJYYEHHIO MO-
JauMepa ¢ HeGOALUIONH CTENEHbIo MOJUAHCIEPCHOCTH. Bhlaenenue ro-
TOBOTO NPOAYKTAa M3 PAacTBOPAa SKOHOMHYECKH HEBLITOJHO, NMO3TOMY
JlakoBhIfi cnocol OGLIYHO MPUMEHSIOT B TeX CJaydYasx, KOrja moJu-
Mep Heo6XOAHMO HOJYYHTb B BHJe pacraopa.

MoaumepH3amust B Jucliepcul sBasercs rerepodasHbiM mpolec-
COM; ee MOXXHO MPOBOJIHTh B BOJHOH W opraHuyeckoi gasax. Haue
B KayecTBe AHCIEPCHOHHON Cpelnl HCIOJB3YIOT BoAy. Jlucmeprupo-
BaHMe MOHOMEpA B BOAE OCYLIECTBJAETCA NMyTeM HHTEHCHBHOTO me-
peMellUBaHusA B MNPUCYTCTBHH [OBEPXHOCTHO-aKTHBHHIX BELIECTB
(ITAB), crabuausupyolux Aucnepcuio. B 3aBucuMocTH OT MpupO-
abl [IAB, uHUOHATOPOB H COOTHOLLEHHS KOMMOHEHTOB JHCIEPCHH
pas3uyaT 3MYJbCHOHHYI0O H CYCIEH3HOHHYIO MOJHMEpH3ALHUIO.

[pu sMyabCHOHHOHN noiuMepnsauun B KayectBe ITAB mc-
MOJb3YIOT MblJIa JKUPHBIX KHCJOT M KaHH(OJH, CyJb(oHATH C aj-
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Bnc. 1.5. Mexanusm sMysbcHORHON HONIMMepH3aLlHH:
— IH 3 .
Mouomg)?ysﬂi ;lg:g;‘:l?:a: xﬁﬁgﬁz imyn:ragopa; 6 — COMOGUNHIHDPOBAHHDI] SMYJBraTopOM
MaeTe: O qaohoNepHaZ O CBOOOHHLIM DafHKaIOM; 2 — DOAHMepP-MOHOMEpHAsN

;{ggz:glrnénngg%%};p;q%c[g%mn LENSAMH H ApyrHe coeluHeHusa. Ot npa-
AJs1 1aHHOR CHCTeMH 3aB
XapaKTep HPOTEKAHHs T ATHBHAS yeran
OJIUMEpH3ALHH, HO U arpera
I THBHAA -
YHBOCTL HOJIYYEHHOH AHCTIEPCHH MOJIHMepa. P yerot

B ka
I‘aHPI‘IECK!;Ie;TIIIa:p;I:gP?;;TOPOB MPEHMYIIECTBEHHO HCNOJB3YIOT Heop-
H THAPONEPOKCHABI, a TaK
ra: , JKe OKHCJHTEMNb-
OCCTAHOBHTEJIbHbE HHHUHHDYIOmHe cHCTeMH. [lig ApoBeleHHs

p U. ’ H

H
06b€M§n§g§$§;Zaﬂa cp6ella (Boma) o6bluHO cocTaBasier 0,3—0,6 ot
» @ 00BeM 3MyJILraTOpPOB — BCero
HECKOJI -
LIEHTOB OT 0GbeMa AHCIEPCHOHHOR Cpebl. Pro TP

1.5) o6pasywore
. b
» CTabunksuposannnie ITAB. Ipu m3burke
, TOsIIIHE M3 JAECATKOB H JaXKe COTEH Mo-
HEDEMEMIUBAHUM MOHOMEP M3 Kameab

,» H3 KOTOPOrO MOHOMED )
Mo 4 koTo P mocrymaer B Munenan. C

ITo Meépe HpOTeKaHUs MOMUMEPU3AUNY MHULEMIH

I0TCST B yac

o pesynmaigmgé ;:;L:gfpa, Ha KOTOPHX COpOHPYIOTCS MOJEKY.JIn SMyJabraTopa

RasamaaaTe o0pa: »}tlu CA4  ROCTATOUHO CTaGHJBHHE KOJJIOHAHBIE cucTeM,

Ko peacHHle » DA3Mep vacTull kKoTopux okoso 0,1 mM. Jlatexc WHpo-
YIOT Ans HPHTOTOBJIEHHs pPe3HHOBHIX cMecefi u g HpOHISﬂBOlllg’?g(;
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BOJOAHCIEPCHOHHHX Kpacok. BEHIJeeHHe HoTHMepa H3 JaTekca OCYUIECTBJAIOT
NyTeM KOAry/islMH JHCIEpCHH NPH BBEJEHMH SJEKTPOJHTOB. 3aTeM Bhife/eHHHH
HoJHMep NPOMHIBAIOT H CyHIaT.

OMyJbCHOHHAs MOJHMEpH3alHs B BOMHOH cpeje oGecmeyHBaer
BBICOKYIO CKOPOCTb pPeakUHH ¢ 06pasoBaHHeM moJuMepa ¢ GOJbLIOH
MOJIeKyJasApHOH Maccoi. IIpH 3ToM cnocoGe MOMHO JIETKO peryJHpo-
BaTh CKODOCTH HHHLHHDOBaHHS, pOocTa H OOpHIBAa LenH, 4To obyc-
JIORJIHBAET BO3MOXHOCTb NPOBeJeHHA Mpolecca mpH HU3KHUX TeMIle-
parypax (ot 0 no —50°C).

SMyJbLCHOHHYIO NOJHMEPH3aLHI0 MOXKHO MPOBOJMTh MO Hempe-
PBIBHOMY CHOCOGY C HCNOJb3OBaHHeM 0GOpYAOBaHHSA BO B3phIBO-
6esonacHoM HcmoJiHeHHH. CyllleCTBeHHBIM HEJOCTaTKOM mponecca
ABJAeTcA 3HAUHTENLHOE 3arps3HeHHe NOJHMEpa OCTATKAMH 3MYJb-
ratopa, Yto BO MHOTHX CJydYasX OTPHLATEJbHO CKa3hlBaeTCs Ha
3KCIIyaTaLHOHHBIX H TEXHOJOTHYECKHX CBOHCTBAaX MOJHMEpa.

[Ipn cycnmeH3HOHHOH MOJAHMEpH3aLHH B KauyecTse [1AB
NPHMEHSIIOT BOJOPAaCTBOPDHMblE MOJHMMEpPHl, HAampHMep XeJaTHH,
50hHPH 1eJII0N03b], COMOJHMEPH AKPHJIOBOH H MaJeHHOBOH KHC-
Jor. VIHOT/Ja HCIOoJb3YIOT TaKKe HEKOTOphie TBED/Able 3MYJIbraTopPHI:
BBICOKOJUCIEPCHbIE HEOpraHHuYecKHe CcOJH (KapGoHaThi, CydbdaTh,
¢ochaTbl), THAPOKCHAbI MArHHs H aJIOMHHHS, CHJHKAThI, KaOJHH.
KOHUEHTpAaNHs TNOJHMEPHbIX 3MYJbraTOpOB TMpPH CYCIEH3HOHHOR
NOJHMePH3AIHH 3HAYMTEJIbHO MeHblle, ueM TpPH 3MYJIbCHOHHOH,
H COCTaBJSIeT MO OTHOLIEHHIO K MOHoMepy He Gosee 0,5%, a KoH-
LeHTpanua TBepAbIX 3MyabratopoB— ot 0,1 10 1%.

B kayecTBe HHHIHATOPOB HCHOJbL3YIOT PAaCTBODHMBIE B MOHOMe-
pe BellecTBa: NepoKcHA OeH3oHJa, THAPONEPOKCHA KyMoJa H T. 1.

[Ipn HHTEHCHBHOM MepeMellHBaHHH 00pasyeTcs JAHCHEpPCHA MO-
HoMepa, cra6uanaupoannas [1AB. Kanan MOHOMepa B TaKHX CH-
creMax uMeior paamep ot 0,1 g0 5 Mm.

CycleH3HOHHAs MOJHMEepH3aLHs NpPeACTaBJseT co60i pa3HOBHA-
HOCTb GJIOUHOH MOJHMEpH3ALHH, NOCKOJAbLKY HHHIHHPOBAHHE H POCT
LelH NPOHCXOMAT B KAaIWIAX MOHOMepa, ABJIAIOUXCS KaK Obl «MHK-
po6aokamu». Baarojaps MajbiM pazMepaM STHX MHKPOGJIOKOB,
a TakXe BO3MOXKHOCTH MHTEHCHBHOTO MepeMEMIHBaHHsS BOJHOH
AHCTepCHH HCKJIOYaloTCs MECTHble meperpeBH, YTO, B CBOIO OYe-
pelb, cnocoGCTBYeT MOBBIIEHHIO CKOPOCTH MpOLEcca H TMOJYYEHHIO
MOJHMepa C BBHICOKOA MOJIEKYJISADHOR Maccoll H HH3KOH MOJHIHC-
HepCHOCTbIO.

IIpH CycneHsHOHHOH TOJHMepH3anHH moJuMep oG6pasyercs
B BHJe rpaHyd pasmepoM 20—150 mMkm. Bbizenenne moanmepa
0GBIYHO TPOH3BOAAT LEHTPH(YTHPOBAHHEM TIOC/IE OTTOHKH OCTAaTOY-
HOTO MOHOMepa MOJ BaKyyMOM. _

MeToX CYCHeH3HOHHOH NOJHMEPHSALHH LIHPOKO HCIOJb3yercs
AJISL OMYUeHHAsl TOPOLIKOOGPA3HHIX MOJHMEPOB (MOJHBHHHJIXJIOPHI,
TIOJIHCTHPON H Ap.).
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1.5. PACTBOPDI BbICOKOMOAEKYNAPHBIX COEAMHEHMA

Boabunn
HHCTBO JIAKOKDACOUHHIX MaTepHAaIoB, HCNIOJIb3YeMBIX B Ha

COCIMHEHHH OBIN 1
0JIT0
YeHHSL. € BPEMS NPEIMETOM TINATENBHOTO  Hay-

1.5.1. Npupopa pacreo
» POB BbICOKO
COCAMHEHMIN M MeXaHH3 M pacrnopeﬁ::ekynnpuux

Pacreopm BEICOKOMOJIEKYJISIDHEIX  coe

" .
K KOJVIOHZAHBIM, MOCKOJBKY OHH, MOA0G AUHEHAH paHee OTHOCHJH

HO KOJJOHAHBIM pacteopam

gepes

Bch nggggfcﬂceor;ponﬂuolﬁeMyxo NEPEropoAKy; MeAJCHHBIM

BOK IIOCTOpOHHP;X gemeﬁifgnégxcgo%igzope; rmopon, o A0
Sy e pacTBopos.

sane qTOﬂno.HI:II;/I;;MgI Lélgaynnﬂrepa, a 3areM KapruHa 6vu10 g0Ka-

bovTh b paCTB P43YIOT HCTHHHBIE pacTBOpH. Majas cko-

P onecadd paCTgo %pemmx 4acTHI, MELJIeHHOe TeyeHHe Beex

oo P€ OblIH OOBACHEHB GOJABIIMMH pasmepa

HMEPOB H OCOGEHHOCTSIMH HX XHMHYECKOrQ cT op it

Ilpu pacreopensn muskom -

DACTBOpeHHOrO BeWlecTBa B pa

IMeCTBO O6nIYHO 6
H3KH
6ricTpo. e e

Ckopocts
Iupoysur  makpowmo,
Jie
Audpdysun HeGoablInx MOJIEKYI;I rhopuTens, et

TeueHHueM

g;zx;;nﬂpﬂmx COCIMHEHH CKOpOCTH AH((Y3HH
equgﬂgenb H pacTBOpHTENsS B pacTBOPHMOe Be-
» W MO3TOMY pacTBOpDEHHE  HPOHCXOLHT

bIIE, YeM CKODOCT
Ghternen mposooIBIIHX. Moites PaCTBODHTENA, HOSTOMY nociemHue ropos 0
rhe e Spomy pacraopmenﬂepﬁeqzu MaKDOMOJICKYJIHl B pAacTBOpHTEND Ma%liﬂl:;o
e piOIIeKy, TKO HPOHHK2IOT MeXAy 3 ' "
p uenel, pasapHras BHayaje orneanmléy wx{aem;iggmnusorﬂy'mx

, a 3arem

MEXNy HHMH ocs1abJeHo,

Takum o6pasoM, 1
UE€PE3 ueThipe (asH:
1) mpucyrersyior
porgﬂﬂaﬂ CHCTeMa);
OfHa i
nonH)Me;Ie BTqéa:;a;I NIpEACTaBaseT co6oi pacTBoOp pactBopurens
, pasd — pacTBoputesp (rereporennas CHCTeMa) ; °

3) oaHa ¢pa
3a sABJseTCA PacTso
oM pa
a BTOPAs — PaCTBOPOM NOJHMEpa b pACIe D ATeA B HOMHMEpe,

pouecc pacrsopenns mnoammepa NPOXOIUT

a
$asa norumepa u ¢asa pacrBopurens (rere-

4) o6e pacTBoputene;
HHKH)OBeHn;{q)aSM[); Kgooﬁléic;l;?enm B pesyJbTate Bee GoJburero mpo-
cTeMa). Y1 B DacTBOpHTeNb (roMorensnas cp-

42

PacTBopeHue ¢ MpeABapHTeJbHHM HaGyXaHHeM XapakTepHO A1s
BEIIECTB C JOCTATOYHO GOJBIIOHA MOJEKYJAAPHOH Maccod, KOrAa Be-
JAHKa pasHALa B CKOpocTaX Auddysnn MOJEKyJ noiiaMepa H pacs
TBOPHTEJIA.

Ha6yxanue MOxeT GHITb HEOrPaHHYEHHOE M OTpaHHICHHOE. Ipu
HeOrpaHHueHHOM HaGyXaHHH MNOJHMep INOIJIOmAeT pPacTBOPHTENID,
a 3aTeM NpH TOH e TeMIeparype MepexoJuT B pacTeop, T.e. OCy-
IIeCTRJSIOTCS Bce YeTHpe 3Tama pacTBopens. IIpu orpanHueHHOM
HaGyXaHHH NPOIECC OCTAHABJMBAETCS HAa BTOPOM 3Tane HE3ABHCH-
MO OT HPOJOJIKHTENBHOCTH NpeObHBaHHA NoJuMepa B pacTBOpPHUTE-
ge. OfHaKO NPH TOBBHIIEHHH TeMnepaTypsl HEKOTOpHIE€ NOJHMEDDI
MOTYT pacTBOPsiThCs. OrpannucHHoe HaOyXaHHE NpH MOBEIIEHHAIX
TeMneparypax HaGaifaeTcs y NOJAHMEPOB CETYarToro CTPOCHHI,
Y KOTOPHIX MOCTHKH, IPOYHO CBS3BIBAIOLLAE MEXIY co0oii MOJeKy-
JFpHEE HENH, He NMO3BOJIAIOT MM OTAENATBCA APYr OT Apyra A ne-
pexoauTs B pacTsop. IIpH Ha/lH4YAH OUEHD TYCTOH 3KECTKOH CETKH,
B KOTOPYI0 HE MOXET NPOHHKHYTb PaCTBOPHTE/Ib, TNOJHMED JNaxKe
He Habyxaer.

Kak ye TOBOPHJOCH BHILIE, PACTBOPE! NOMHMEPOB HMEIOT HEKO-
TOpHle OCOGEHHOCTH H3-3a GOJBIUMX PA3MEPOB HX MOJEKYJ. Iepe-
LIe/IHe B PACTBOP MAKPOMOJIEKYJIB! BCJGACTBHE Xa0THUIECKOrO ABH-
JWEHUS 9aCTO CTAJKHBAKOTCSA APYT C APYIOM, COEIHHAACH NMOA AeH-
CTBHEM MEXKMOJIEKYJASPHBIX CHJ B arperaThl (accouuars). Hanbo-
Jlee 4aCTO BCTPEUAlOLeecss YHCJAO MOJEKYJ] B acColpare Ha3blBaer-
csi cpe/Hedi CTENEHpI0 accouuanyuy. B pasGaBiaeHHBX pacTBOpAax Be-
POSITHOCTb CTOJIKHOBEHHSI MaJa W PacTBOPEHHEIH NOJHMEp HAXOLMT-
csi B BHAe OTAeabHBIX MoJjekya. C yBenuueHAeM  KOHIEHTPallHH
BO3pAacTaeT W CPEAHSsA CTENeHb acCOUMAlKH, KOTOpAas MPH HEKOTO-
pOil KPHTHYECKO} KOHUEHTPAIMH CTAHOBHTCS HACTOJBKO 0OMBIIOH,
yTO MOJHMep BHIAajaeT H3 pacTBOpa.

Acconpanys CHJIBHO 3aBHCHT OT TEMIEPaTypel, Tak KaK IIpH
NOBHIIEHAH TEMIIEPaTyPH YCHAHBAETCS TEIIOBOE NBHXKEHHE MOJE-
KYJ, yTO NPHBOJUT K Pa3pylIeHHI0 acconuaToB.

AcconuaTH BBICOKOMOJIEKYJISPHHX COEJHHEHHN CYIECTBEHHO OT-
JHYAIOTCS OT ACCOIMATOB HU3KOMOJEKYJISPHBIX BEHIECTB TEM, 4TO
0JHA # Ta e MaKpoMoJekyJa Giarofaps cBoefl THGKOCTH MOXeET
OZIHOBPEMEHHO BXOJHTb B COCTAB HECKOJBKHX aCCOIHATOB Pa3HEIMH
yuacrkamx (puc. 1.6). ’

BesiecTBHE MaJsofi MOJABHKHOCTH MAaKpPOMOJIEKYJ BCE NpPONECCHI
B pacTBopax MPOTEKAIOT MENJIEHHO. Tlo sTo#f mpuuuHe NpPH OXJaX-
JIeHHH WJH HarpeBaHHH (Kak ¥ TNpH H3MEHEHHH KOHIIEHTP all1H)
paBHOBECHAs BSISKOCTb H CTENEHb aCCOLHALHA yCTaHaBJIHBAIOTCS
He cpasy, a IO MCTeYeHHH BPEMEHH (8pems pesaxcayuu). B CBs-

3 C S5THM BCE H3MEpeHHs C Lebl0 H3yYeHHs CBOACTB pacTBOPOB
NOJIHMEPOB JOJKHH NPOBOAHTECA HE Cpady mocae pasbaBJieHHsl HJIH
oxJaXKneHHsl (HarpeBaHHs), a JHMIb NOCTE YCTAHOBJECHHA paBHo-

BeCHA.
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Puc. 1.6. CxeMa MeXMOMEKYISPHOTO B3aUMOLEHACTBHS MaKpOMOJIeKY:
@ — B pa3GaBNeHHBIX DACTBOPAX; 6

— B pacTBopax cpenHeit KOHOEHTpAUHMH; 8 — B KOHIEHT~
PHPOBAaHHBIX pacrsopax

C yBesMueHHEM KOHIEHTpALHH pacTBOpOB INOJHMEPOB GHICTPO
COKpaimaerci CpefiHee pacCTOSIHHE MeXAY MaKPOMOJEKYJIaMu;
BCJEACTBHE 3TOTO DACTeT YHCJIO ACCOLMATOB H BO3HHKAIOT MOJIEKy-
JAApHbIE CeTKH. DTO SIBJCHHE HAa3bIBAETCH CTPYKTYpuposanuem pa-
CT60pa. B pesyJbraTe CTPYKTYpUPOBAHHS YBeJHYNBAETCS BA3KOCTD,
PAacTBODH He NMOAUUHAITCA 3aKoHYy Hblorona u ITyasefins. OcoGen-
HOCTBIO 3THX PacTBOPOB SIBJfIETCS 3aBUCHMOCTb BSI3KOCTH OT HHTEH-
CHBHOCTH M TPONOJIKHTEJIbHOCTH MEXaHHYECKOT0 BO3eHCTBHS.
Ilpn pasmemmBannn CTPYKTYDHDOBAHHEIX DPACTBOPOB NPOHCXOLUT
JaCTHYHOE DA3PYIICHHE ACCOLMATOB, MAaKPOMOJEKYJIH TNOJYYaioT
GonbuIyIo CBOGONY MepeMeIenus, BCICLCTBHE UEr0 CHHIKAETCH BS3-
xocTh. Ilocne mpekpalllenus mepeMemHBanms NpeXHAA BA3KOCTb
pacTBOpa BOCCTAHABJHBAETCH. YMEHbIEHHE BA3KOCTH pacTBopa
P MEXAHHYECKHX BO3JIEACTBHSIX H BOCCTAHOBJEHHE NpEXHEH Ba-
KOCTH B CNOKOAHOM COCTOSIHHH HA3HIBAeTCH TUKCOTpOnueti.

B saBncumoctn or mpuponm pacTBopHuTe/sl H MOJHMEpPa THKCO-
Tpomusi pacTBOPOB NMOMHMEPOB MOKET NPOSBJSATLCS B PasHOH CTele-
HH. Unoraa ¢ meabio ycumenns TUKCOTPONHH B DPAaCTBOPHL BBOJST
100aBKH, YyCH/AUBAIONIME MEXKMOJIEKYASPHOE B3aHMOXEHCTBHE TO-
JAMepa.

CBOACTBO THKCOTPONHH HMeeT GOJIbIIOE 3HAUCHHE OpH HaHece-
HHM JAKOKPACOUHBIX MATePUAJOB HA NOBEPXHOCTb. [Ipu MOAroToBKe
KpackH W IpH HAHECCHMH HA NOBEPXHOCTb BSI3KOCTb yMEHBIIAeTcs
H KpacKa XOpOIN0 pacnpejesisieTcsi MO0 NOBEPXHOCTH. (OCTaBasich
B TOKOE, HAHECEHHHH CJOA KDPACKH IYCTEeT, UTO YMEHPUIAET BO3-

MOXHOCTb 00pa30BaHHsl NOTEKOB, OCOGEHHO Ha BEPTHKAJNBHEIX MO-
BEPXHOCTSIX.

1.5.2. CBolictea u BbIGOp pacTBOpHTEnEH

PactBopntenn B aakokpacounof NPOMBIIJIEHHOCTH TPHAMEHAIOTCS
AJIA TIPANAHUSA ONPENCTEHHOA BSSKOCTH JIAKOKPACOYHOMY MaTepHa-
71y, TIPH KOTOPOH OH XOPOMIO HAHOCHTCSL Ha u3jende. s o6paso-
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KaK MOXK-
BaHHA TBEPAOIo TMOKpHITHA pacrnopme.nb JNOJIXKEH 6HTh

A MJeHKH.
e yraJieH U3 HaHeCEHHO e
1o r)l(%ﬁ{;quﬁaﬂ npupofa PacTBODHTEJS 0Ka3blBaeT CHJbHOE

i yaeMhBIX
#He HA €ro pacTBOPSIIONLYI0 CMOCOGHOCTb H cnonchlaéch:o;x¥0M o
pacTBopoB. VICTHHHEIE paCTBOPEL nonmgepo;oo;elgsgm O vsoprrenn
. neit u
3BeHbSI MOJIMMEPHBEIX I enn
ga;,sg)rﬁ?) noasipoctd. Tak, B BEICOKONOJSDHBIX pac;:;gr;;ﬂue
xg Owo pacTBOPSIOTCS MOJSpHBE NMOJHMEPE (Q)szggggmenb e
O.HII)'II‘OMepr, TOJHBHHHJALETANH H T. g.)ﬂ.ag():lgg KE)T OB o
B, €T
4 BOpSI€T MHOrue IOJHMEpH, Jonr:
;iub?Mp)a;TaCTgOpmeneM. B Takux pac'nsopm'rem;:I ;;?;:3;%2;3 caa-
i e MeXJy CerMEHTaMH )
JsieTcsl B3aHMOJEACTBH .

MOIYT NepeXOAuTh B (HOPHIIIDHOE coc’ro;umee o ornuENA pac-
"~ Cnabule pacTBODHUTEJH o6pasgxo'r c n;oq{ulgﬂgpauﬂﬁ oo
i JacTd

pKO B ONpEAEJIEHHOH O T nepa-
:;;gp ITICI))J;I nameneugm OLHOTO H3 3THX YCJIOBHH IPOHCXOLHT hit
Jienne pACTBOPEHHOTO NOJHMEpa U3 pacTBopa. pareeO 06
W3 ckasaHHOrO BHAHO, UTO pacTBOpHTE]H H Fxommepa o012
aloT pactBopsiioleli COCOGHOCTHIO. Jaa kaxaoro loiepa Mt
a nopo6paTb CBOHM T'pYNIH CHJIBHBIX H caabuX pac g’ro ek
e Hnu H3rOTOBJIEHHH JIAKOKPAaCOYHBIX MaTepHaJIOBﬂ :a'raxue Toi:
lOTpTaK HasbiBaeMble pasbaguresu. K HEM OTHOC T o oa.
SyBa KOTOpHIE, HE DAcTBOpsAs MOJHMED, YMEHBIIAIOT R e
gso’pa B cuibaoM pacrsopurerne. IIpn noﬁz?x}ﬁiﬂﬁ;onagﬁm oy
acTBOpe
anpu pasbaBuTens B P prize-
KOHugﬂTgoﬁnmega. D¢ deKTUBHOCTD pas6aBuTes onggggopnMo-
gSIIgJP]IOM pas6aBnenus K, xapakrepusyiomuM nperea p

. CTH TIOJHMepa: '
K =m4/M2,

BOpHUTEJI.
THe mp Hu My — COOTBETCTBEHHO Mmacca pasGaameJIﬂ H pacTBop

MOBHI-
HeGoapimmue no6aBkH pasbaBuTess AaiT Boaaé\:‘(l;?;;);;)eﬁ BE
: AKTHBHOCTb pacTBOpHTEJsi (CHHEprH3M D ueil cno
CHEb cru). Tak, HanpaMep, pacTBOPHMOCTD 3¢upos aﬁ{o.na
ico HgTaTa;( " aﬁeToae NOBLIILAETCS NpH N00aBJEHHH 3T i m.npoxo
? aICIIuHepmaM (ycuJeHne) pacmopmomeﬁn (g[g;ggxz&c; e
2 0JIOTHH.
et sopWIETo b AAKOKPACONTX KONIOAMASX TMpORCTas-
HﬂeMHé(oé)oﬁ CMeCH pasJHYHBIX OpTanHYEeCKHX HKHAKOCTE SR
,.nﬂloﬁ d COCTaBJEHHH KOMIO3HIHA pacTBOpnTe.nenM%.neI:IIgrnyq n}fr .
‘BaTh II)rIX cnocoOHOCTD ncnapﬂzzc;;osggﬁngeofoxon:ahqHﬁ yants O
RO eHJ?: BJE;::S; g:;«{gganunn NOJKEH HMeThb CaMylo szggz
[eikaca B npoTHBHOM cJyyae NpH HCNApEHHHA aKTHBHOTO P TBo-
;)I;;Z;ZCprécmopnmoch nosuMepa B pas0aBurese YMEHBUIHTCH,
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H NOJUMEp BHINAJer B OCajoK. B pesyabraTe moxpuTHe Oyner He=
NIPO3paYHBIM H HEONHOPOLHBIM.

Ckopocts ucnapenus PacTBOpHTEJA U3 NJIEHKH HMeeT 6oJblioe
3HAYeHHe IJIf KayeCTBa NMOKPHTHA. Tak, NpPH BHICOKOH CKODOCTH
HCIIapeHAs. DACTBODHTENS! U3 JIAKOBOH NJIEHKH CO3aeTcs GOJbIIAS
Pa3HANA KOHUEHTPANUH PACTBOPHTENS B NOBEPXHOCTHEIX M HHIKHHX
C10AX NMOKpHTHA. B pesysbrare mapsl pacrsopureas, yAansiach U3
MIyOHHHBIX CJIOEB, MOTYT BHI3BaTh o6pa3oBaHHe my3bipeli Ha mo-
BepxHocTH. [Ipa cavmkom 6bicTpom HCNIADEHHUA PACTBOPHUTENA MaK-
POMOJIEKyJIbl MOTYT He YCHNeTb NPHHATh KOH(OPMALHMH, HauOOJee
BEITONHEIC /IS NOCTHXKEHHST MAKCHMaAbHOA TNPOYHOCTH MOKPHITHA.

ITpn BHGope pacrBoputenei CICLYET YYHTHIBATD HX CAHHTAp-
HO-TEXHHYECKYI0 H NMOXKAPHYIO XapaKTepHCTHKH, NOCKOJIbKY B HPO-
uecce OTBEPKNCHUA MOKDHITHA DACTBOPHTENb yHAa/sferTcs B OKpy-
Kawmy cpeny. BoabmuECTBO Oprannyeckux pacTBopuresei TOk-
CAUHBI, H B I€/AX BAMHTH BO3AYIHOro GaccefiHa Tra3oBbe Bpl-
OpoCH U3 anmapaTOB NOMXKHE GHTb OYHILEHH OT NapoB pacTBOpH-
Tesed.

CBoficTBa HEKOTOPHX pacTBOpHTeJe npuBefieHsl B Taba. 1.1.

Ta6anua 1.1. Ceodcraa pacreopuresest

1.6. NNACTUDUKALMA MOJIMMEPOB

B npouecce popMHpOBaHHS JTAKOBOrO IOKPHITHS MOTYT Hllo;ﬂ;l;a.n?
BHYTPEHHHEe HAmpKeHHs, CIoco6CTBYIOLIHE (b0p1vmposae Sy
TONBHAKHBEX HaAMOJEKYJAAPHHX CTPYKTyp. B pesyabrare YXy, na-
f0TCSl TakHe CBOACTBA NOKPHITHA, KAK IPOYHOCTD, 9.nacmqnoaeT
H anresng. CuuKeHHe TeM'IIepaT%’pr CTEKJIOBAaHHA MOJHMEpOB Jaer
Tb VJAVYIIATL 3TH CBOHCTBA.
Bosﬁoﬁg%cungg K moJuMepy n00aBJsioT KOMIIOHEHT C 6o.noee HI/IS:
xuMm sHauenueMm Tec # Tnn, HaswiBaeMH# naacruguraroponm. OH J:-IOI:III?I
XEeH XOpOLIO COBMEULAThCA ¢ MOJHMepOM, 00pasys ¢ HHM bng;n: il
pacTsop, MpOYHO H NPOROJNKHTENbHOE BpeMsd ynepxmBaTaX g o
KPHITHH, He OTCJAHBaThCA NPH MNMOHHIKEHHBIX TEMIeparyp .'nonn-
gecTBO nsacTidHKaropa, KOTopoe MOXKeT OBITb ,Z[OﬁaBJIeHOBIé o
Mepy, OTpaHHYeHO B3aHMHOH  PacTBOPHMOCTbIO aTonann; c n
Ilpu 5TOM HEOOXONHMO YYATHIBATH COBMECTHMOCTb He Tm Ko gu
TeMmnepaType CMellleHHs, HO H IPH TeMIeparypax axca );asnlf:srr
nokpurtusa. OT KosaMyecrBa BBezLem({I())Il;g IIIJ}]a;CTHQ)HKaTop
KHe CBOHCTB2 NMOKDHITHA . 1.7).

Mexgxélgquﬂco B KauyecTBe nnagmcpnxampos T PUMEHSIOT Hnsxog{oneé
KyJsIpHbIE HJH OJIMTOMEDHBIE BEILIECTBA, MOJEKYJH Kmoc[;‘r;é HK(;J;% :
MONBHKHBI, UeM MOJEKYJas moauMepa. Mosekyan mJja rHpuKato.
pa, MPOHHKAs MEXKLY 3BEHbAMH MAKDOMOJEKYJ], YMEHbII
Me3KMOJEKYJISIPHOTO B3aHMOJEHCTBHS MONUMEDA.

PacreopiTens XuMHueckas GopMmyna n”g:}'l&c"” nggggg” o
AMunanerat CH3COOCsHy 870 115—150
Aneron CH3;COCH;, 795 56
Byranoa C,H;OH 812 114—118
ByTtunanerat CH;COOC,H, 875 110—145
Byruanennosonss C4HsOCH,CH,0H 903 163—182
Huxnaopsran CH,CICH,CI 1260 79-—97
Kenaon C¢H,(CH;), 860 127—159
Merunauerar CH,COOCH;, 970 118—126
MeTHmenn030ap8 CH;OCH,CH,0H 915 53—60
CkHnMpap Cumech Tepnenos 862 153—190
ConbBeHT: ‘

KaMeHHOYTOJBHH Cmech apoMaTHYECKHX 875 120—200 |

YrJeBOAOpOAOB

HebTsaHON To xe 965 135—200
Toanyon CsHsCH, 870 109—111
Yadr-cnupur  (pacrsoph- | Cumecs YIV1eBOAOPOROB 795 165—200
Teab AJA JaKOKpacouyHOH
IPOMEILIEHHOCTH)
L exIorekcanon CsHcO 950 150—158
Yerhipexxmopuerufi  yrae- | CCl, 1600 75—78
pOR
STHNanerar CH,COOC,H; 950 70—80 ¢
STHINENN030bB C.HsOCH,CH,0H 932 130--137 §
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IT B3peiBaeMoctd, % (06.) . TpepeabHO Ao-
Tenepatypa |~ Al L
%MCE:FmKH STHROBOMY 3bu- | o e paGoueit
°C HHK HH I BepXHHH oY) 30HBl, MrmP
13 100
___?g 2,9 13 2,1 2(1)8
35 1,8 12 3 200
29 1,43 14,7 11,8 0
61 ’ 163 2?0
13 46 16 3,5 £0
24 10 6’2 13,5 30
49 3.0 14,0 34,5 100
_8 3.6 12,8 ,2 300
30 0,8 - -
’ _ _ 927 100
100
_ 1,3 8,0 27
5 1,25 6,7 6,1 50 -
- o< il 39—55 100
63 0,92 35,0 43,3 ;g
He ropur — - ’
: 200
— 2,98 16,8 2,9 _
43 2,0 15,2 43 200




Puc, 1.7. Bausune njaacTudHKaTopa Ha
CBOACTBa MOJHMepa

o Ecau nnacrugukarop X0po-
V) e 00 COBMEILAETCsl ¢ MOJHMEPOM,
TO €ro HasHBalOT UCTUHHBIM
NAGCTUDUKATOPOM, UIH TLAACTH-
¢ukatopoM  mepsoro pona.
OG6BIyHO HCTHHHEE nJacTHpHKa-
&, TOPH 06eCNeYHBaIOT BHYTPHIA-

* UCUHYI0 NJNaCTHQUKAIHIO IOJH-
Mepa, BO3AEACTBYA Ha MOJEKy-
JSIPHYIO CTPYKTYpPy. B TOoM cay-
Yae, KOria naacTu(@uKaTop mJao-
\ XO COBMeINIAETCA € MNOJHMEPOM,
OH HA3HIBACTCA rnces8doniacTuduxaropom, wan n1acTHOHKATOPOM
Broporo pona. Takue nmaacripukatopu OCYIIECTBJASIOT MeXKINayey-
HYI0 NIaCTHHKALUIO, HepaBHOMEDHO pacnpenensiicb B oGbeMme
IIeHKO0OGpasyiomero. OHU HTPalOT KaK Ghl poJb «CMaskH» Ha rpa-
HHUAX HAAMOJEKYJSPHHX CTPYKTYP. XapakTepHo#t 0COGEHHOCTBIO
MeXnayeqyHolt niacTuduKANAA ABISETCS TO, YTO IJIsl Pe3KOTO CHH-
KCHHASl TEMNEPATyDH CTEKJOBAHHS JOCTATOYHO HE3HAUHTENBHOTG
KosuyectBa (0,1—0,29%) n1acTHdHKATOPa, B TO BpeMsl Kak coaep-
XKaHde HCTHHHOTO IJAcTHOHKATOpa B TNOJHMEPHONR KOMIIO3HITHE
COCTaBAsieT OGEIYHO 5—309).

YuuBepcanbubix IIACTHHKATOPOB He CymIeCTBYeT: jeficTBie
TOTO HJIM WHOTO MJIACTH(UKATOPA 3ABHCHT OT €0 XiMHYECKOH npu-
POLBL M CTDYKTYpHl MOJIEKYJ NOJIMMepa. Bus u NO3HPOBKA TJIACTH-
pukaropa aas Kaxmuoi IJIEHKO0Op asyioniefi KOMNIO3HIKH noxbupa-
€TCA MHAMBHAYAaJbHO, B 3aBHCHMOCTH OT THIIA NONHMEpa H C yye-
TOM YCJOBHH 9KCHIyaTalHH NOKPHITHS.

B 1a6a. 1.2 npuBenens csoficTBa HEKOTOPHIX NJIACTHOHKATOPOB.

Csoiictsa

Konusectso nnacinduraropa

1.7. NPOLIECCHI MNNEHKOOEPA3OBAHMS

Jlakokpacounsie MaTepHasm NpEAHASHAYEHBl JJS TOJyYeHHS 3a-
IATHBIX TBEPABIX MOKPHTHA NPH HAHECEHHH HX Ha HOBEPXHOCTb.
O6pasoBanye TBepHOA NuEHKH MOMKerT NPOHCXOMUTDL B pe3yJbrare
NIPOTEKAHHS PA3AAYHBIX (PUBHUYECKHX H XHMHYECKHUX IpONEcCoB, uTo
ONPeReIseTcss OCOGEHHOCTAMH CTPOEHHs MaKpOMOJIEKYJ IJEHKOOD-
pasoBareJs.

B TomM ciyuae, xorza mosekyan noJuMepa He BCTYNaloT Apyr
C ApyroM B XHMHYECKOe B3auMOJEHCTBHe, 06pasoBaHHe TBephOi
TIICHKH MOXKeT IPOHCXONUTH H3 PAacTBOPA TOJBKO NPH HCIapeHHH
PACTBODHTEIIS U3 HAHECEHHOH NJEHKH. B Takmx mokpuTusx MexX Iy
MaKkpOMOJIeKyIaM# TPOHCXOLHT (H3HYECKOe B3aHMOmeficTBHe 3a
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Ta6anua 1.2. Ceodictea naacruguxaropos

Temnepatypa, °C
Maactadu- XuMuueckas hop- ‘g‘::'g:: I l;z-l/ﬁé
xarop wyra Kr/m3 KHNedHs (BCMBIITKH )
ﬂH6yTHJIa- C4H5 (COOC4H9)2 960 183 —“23( 145—149) 5 ,0
HIIHHA
,lIIlHGyTHT.;l- CsH,(COOCHy) 1080 300 —35(160) 0,5
ajat .
%TI:IOKTHJI' C5H4(COOC3H|7)2 969 — —( 10 12) 1 ’0
tbranar 5 0 _ _
Kacroposoe |Cmecs rpHranuepH-| 950—97 -
Macso OB BHICOKOMOJE-
KYJSPHHX IKHPHBIX
KHCJIOT _
Onennosas | C7H3sCOOH 890 250 2234 =
HC0Ta
Eo(::mT Xn0pHPOBaHHEI 1500 | 250—400 (230) 1,0
IubeHHT _ _
Creapuuosasn| C,7H;;COOH 960 376 53—70
KHCJIOTa
Tpukpesun- | (CsH,CH;) PO, 1160 425—440 —23 0,1
ochat
$pu$ennn- (CeHs)sPO, 1200 |C pasno- 46—53 1,0
tdocdar KeHHeM
(260 °C
HpH
2,6 klla)

cueT cusl BaHn-gep-Baasbca, 3JeKTPOCTATHYECKHX CHJI, BOJOPOAHHBIX
cBsadefi ¥ 1.1, O6pasyioumpecs TBepAbe NOKPHTHS PAacTBOPSIOTCS
B pacTBOPHTENSAX ¥ NJaBATCA NpH HarpeBaHuu. Takue NOKpHITHSA
Has3BIBAOT oOparumsimu. Muorue TOTHMEPEI 00pasyloT TBEpAOe Io-
KpHITHE B pe3yJbTaTe XHMHUECKHX DeakiHi Mexzay Maxpﬁmonexy-
JlaMH, NPHBOASMIMX K 00pasOBaHUIO ceTyaTHXx CTPyKTyp. Ilosayuen-
HOe TakuM 00pa3oM NOKPBHITHE He IJIABATCS NPH HATPEBAHHH M HE
pacTBOpSeTCs B DAcTBOPHTENAAX, T.e. SIBJAAETCS HeobpaTumeLM.

Tun xuMHYecKHX peakuHfi OnlpeaesseTcss CTPOEHHEM MAaKpOMO-
JeKyJ. HaJH4YdeM DeaKIHOHHOCMOCOOHBIX (DYHKIHOHAJBHHIX TPyNI
H ABOMHHX cBsaseid. Hanpumep, o6pa3oBaHue TBepAOr0 NOKPHITHR
MOXKeT NPOM30HTH B pe3ysbTaTeé PeaKUHH 3TepuHKauud B MPUCYT-
CTBHH KHCJBIX KaTaJgH3aTOPOB HAH INIPH HarpeBaHWH, YTO MOKHO
NpOUJANIOCTPUPOBATDL caeayomel cxeMoH:

see=CHy = CH = CHp =+ oo CHg—?H-CHg""
|

OH 0

+ —_ (|3:O
COOH +e+= CHy - CH = CHjp -
|




Takue MOKPHTHS C ceTyaToft CTPYKTypoi 00/1aNalOT BHICOKOH
TBEPJAOCTbIO H XHMHYECKOH cTORKOCTBIO. [/ MOJydYeHHS CeTYaThX
CTPYKTYp OOHIYHO HCIOJB3YIOT PeaKIHOHHOCHOCOOHEE OJHIOMEpH,
pacTBOPH KOTOPHIX NPH AOCTATOYHO BHICOKOH KOHIEHTPAIMH HMEIOT
OTHOCHTEJIBHO HEBBICOKYIO BSI3KOCTb. TakuM 06pasoM, B mpouecce
GopMHpPOBaHHS NOKPHTHA 3a CYET XMMHYECKHX DEaKIHH IPOUCXO-
JUT yBeJHYEHHE MOJIEKYJADHOH Macch noJudMepa, H B HTOre IO-
KPBITHE MOXKHO pPacCMaTpHBaTb KaK OJHY THTAHTCKYIO MOJEKYJy.

C uesbl0 MONY4YEHHS NOKPHTHHA C 3aNaHHBHIMH CBOACTBAMH NOJA-
OHpAIOT KOMIO3UIMH M3 pa3iH4YHHX NJeHKooOpasoBarenefi. Bojee
moapo6HO Tpollece MAeHKooOpa3oBaHHs OyAeT paccMaTpHBATHCS
NpH H3y4YeHHH CBOHCTB OTJeJbHHIX NOJHMEpOB.

1.8. NPOLLECCHI CTAPEHMA UM AECTPYKLMM NOJNIUMEPOB

Craperuem NOJHUMepOB NPUHATO HA3HIBATH COBOKYIHOCTbH XHMHUYeC-
KHX ¥ (H3HYeCKHX MNpeBpailleHHH, NPOXOASMIMX B INOJHMEpe MpH
IKCIIyaTauyH, nepepaboTKe, XPAHEHHH H NPHBOAAMIHX K IOTEpe
MM KOMILJIEKCa MOJe3HBX CBOACTB (NPOYHOCTH, 3J1aCTHYHOCTH, TBEP-
JoctH # T.a.). CrapeHue sBiAsieTcs Npexae BCEro pesyJabTaToM
XHMHYECKHX IpoleccoB, 00yca0BJEHHBX BO3AEHCTBHEM KHCJIOPO.A,
Tensia, CBeTa PajHOaKTHBHOTO M3Jy4YeHHsl, MEXaHHYECKOH xedopMa-
LHH H Jp., KOTOpHE NMPHBORAT K ReCTPYKIUHH X CTPYKTY P H-
pPOBaHHIO.

K peakuusM AeCTPYKUHH OTHOCSITCS DEAKIHH, IpOTeKalomue
C pasphHBOM BaJieHTHOCTel OCHOBHOR MOJIEKYJSIDHOH LeNH H C
YMEHbIIEHHEeM MOJEKYAsIpHOA Macchl monuMepa 0e3 H3MEHEHHs €ro
XAMHYECKOTo cocTaBa. HecMoTpss Ha TO YTO AECTPYKIHS HacToO SB-
JISIeTCS] HexKeJaTeNbHBIM NpOHeCCOM, €e MHOrAa MNPOBOAST CO3Ha-
TeJbHO JJisi YACTHYHOTO CHMIKEHHS CTENeHH MOJHMepH3anHu
¢ Leabio o6seryeHust nepepaboTKH NMOJHMEPa H NMPAKTHYECKOrO €ro
HCNONb30BAHHA. Peaknu# [eCTPYKUHH MOryT ObITb HCNOJb30OBAHBI
B HCCAGNOBATENbCKHX paGoTax JJs YCTAHOBJEHHS XHMHYECKOTO
CTPOEHHST MOJHMepa.

XuMHueckass AeCTPYKILHs Haubosnee wacro Habaoxaer-
Csl Y TeTeponenHbX MOJHMEPOB H NMpPOTeKaeT U3OHPATENbHO 32 CHer
paspblBa CBSI3H MeXAy yriaepoaoMm H rerepoaroMoM. KapGouenubie
MOJHMepH, MOJEKYJb KOTODHX HE COJepIKaT KpaTHEe CBSI3H, 00HY-
HO MaJIO CKJOHHB K XHMHYecKo# necTpykuuHd. HanGonee pacmpocr-
PaHEHHHIM BHAOM XMMHYECKOH NECTPYKUHH SBJAECTCS T'HAPOJHTHYE-
ckad. TTocKonbKy GOMBIIAHCTBO JaKOKPAaCOYHBIX MOKPHTHA B GOJb-
plefi UJM MeHbIIEH CTeNeHH IOABEpraercsi BO3AEHCTBHIO BOAH, He-
.06X01HMO 3HAHHE 3aKOHOMEDHOCTEH 3TOH peakKuHH.

CKJIOHHOCTb K THAPOJH3Y ONpejessierc NPHPOAOH (QyHKIHO-
HaJbHHIX TPYNN U cBsi3edi MakpoMojexyaw. TuapoanTHyeckas Je-
CTPYKIHS MOXKET CONPOBOXAATbCSA THAPOH30M OOKOBHIX (YHKUHO-
HAJbHBIX TPYMI, PE3YJABTATOM Yero siBsSeTCs H3MEHEHHe XHMHUe-
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CKOTO COCTaBa NOJAMepa. B NpHCYyTCTBAA KHCIOT U menodel ruapo-
JUTHYECKAS! JeCTPYKIHS YCKOPIETCS.

Ilox nefictBHeM KHCIOPOAA BO3AYXa B NOJHMepPAX INPOTEKAIOT
PEaKIHy, TaKKe NPHBOAAUINE K HecTPyKuuH. ITocko/bKy 3TOT BHA,
AECTPYKIHH OTMEYeH H Il KapOOLENHHX, H JAJAS reTeponeNnHHX
NONMMEPOB H HE TaK CTPOro H3bHpaTeseH, KaK XHMHUYeCKas qecT-
PYKUHs, €ro pacCMaTpHBAIOT KaK CaMOCTOSTENBHEI Npomecc —
OKHCNHTEJNbHYIO JE€CTPYKILHIO.

IT0T mpouecc NMPOTeKaeT N0 CBOGOAHOPAAHKAJLHOMY MeXaHH3-
My H YCKODSIeTCS B NPHCYTCTBHH HHYTOXKHEIX NpHMecefi MeTaJioB.
nepeMenHo# BajseHTHocTH (Fe, Pb, Mn u T1.14.). CkopocTb OxHcie-
HHSl HEHACHIIIEHHHX NOJH3(HPOB ONpenesieTcs KOHIEHTpalHel
NEPOKCHAOB, 06pasylomuXcsi 3a CcYeT NPHCOELHHEHHS KHCJIOPOLa
N0 MeCTy ABOHHOH CB3H (AHAJOTHYHO PEAKUHAM OKHCJIHTENbHOMR
NOJHMepH3anuH).

Ilepokcunpi, pasnarasicb, 06pasyoT CBOGONHHE DamgdKAJH, KO-
TOpBle CTaGHIHSHPYIOTCS NMyTeM PasphiBa LENH HAH IPOTEKaHHEM
PeaKUHH HX C ellle HEOKHCJeHHBIMH MaKpPOMOJIEKYJIaMH:

«ee=CH-CH---- cve=CH=-CH ~--- ...~ CH CH=--~
P — P — o+
0—0 o- o ol 0

nepokcupg pa3pbiB Uenu

Win

—_—

#+=CHp = CH-CH=CH - | - CHy - CH=CH - CHp =+
OOH
rMapoOnepoKCcCUA

----CH2—C|3H—CH:CH----
0

—_— | nr.n.

?
ces=CHy= CH=CHp= CHy =+

ORHCJHTENBHON NECTPYKIHH MOTYT NOXBEPTaThCS H HACHIIIEH-
Hble TOJHMEDPH], €CJAH B HUX BO3MOKHO oﬁpaaoBaHHe NnepOKCHAOB.

Inst 3aMeNeHHsi NPomecca OKHCIAHTENbHOMN NECTPYKUHH B IO-
JMMEDHLIC KOMIIOSHIMH BBOASAT BEWIECTBA, BBI3HBAIOIHME OOpHIB
LenH, T.e. CTaGUNAsHpYIouiHe (CBS3HBAIOLIHE) NEPOKCHAHBIE panu-
KaJjpl. TakHe BemiecTBa Ha3HIBAIOT unzuburopamu OecTpyryuu.

Xopouvie HHIHGHUTOPHI, HANpHMep apOMATHYECKHe AMHHBI, 06-
PBHIBAIOT pEAKIHOHHBIE IeNH HA NMEePBOM 3BeHE, NpeBpamas OKHCse-
HHE B HemenHo# mpomecc. :
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JecTpykuns NMONMMepoB 4acTO NMPOHCXOLMT MO meHcTBHEM (u-
3HYeCKHX cHJ (pH3HYeckas ReCTPyKOHA). PaspuB XHMH-
YeCKHX CBfI3€f YHCTO MEXaHHYECKHM NyTeM OODbfCHAETCA CJeRyIo-
wnM. DHeprua cBsisH C—C cocraBaser 5,5.10-1¢ xJIx. Dueprus,
3aTpayuBaeMas npH OOJbLIMHCTBE MEXaHHUECKHX BO3ZeHCTBH{,
3HauuTeJbHO OoJblie 3TOH BeanyHHBL. [lo3ToMy MexaHHuueckHe BO3-
JAeHCTBHA NPHBOAAT K PACHICNJIEHHIO OTAEJNbHBIX HENMHBIX MOJEKy.J,
OKa3aBIINXCA B 30HE CJAyYafiHOH KOHLUEHTPanHH MeXaHHYeCKHX Ha-
npsxeHuf.

MexaHHYeCcKHe CHJIBI, PaCTATHBAIOIME, HO €Ile HE pa3phiBaio-
¥e HEeNHYI0 MaKpOMOJEKYyJy, CNOCOOHH H3MEHATb PeaKIHOHHYIO
COCOOHOCTh XMMHUECKHX CBf3eH H, CJeJ0BATEJBbHO, BJHATH HAa
CKODOCTb XMMHYECKHX peakuufi. DT0T BHI AECTPYKUHH NMOYTH BCer-
Ja CONpOBOXKAAETCHA OKHCANTEJbHBIMH TPOIECCAMH 3a CUeT BO3xAeli-
CTBHSI KHCJOPOAA BO3JyXa.

B s3aBucuMOCTH OT BHAa 3Heprus, obycaoBamBalomiefi ¢usnuec-
Koe BO3leficTBHE, H3MEHSETCs COOTHOIIEHHE CKOPOCTEH BO3HHMKHO-
BEHHS HaYaJbHBIX AKTHBHBIX IEHTPOB (CBOGOAHBHIX pAaJHKaJOB),
pocra U OOpHBa IElH.

Ilpn BO3xeficTBHH CBeTa H PaZHOAKTHBHOTO H3JYyYeHHS NPOHCXO-
JMT paspeB XHMHUECKHX CBsizefi B MOJeKyJax moJjuMepa ¢ o6paso-
BaHueM CBOGOAHBIX paAuKaioB. B OOJBUIMHCTBE cJAyuaeB 3TOT BHI
JECTPYKIHH CONPOBOXKAAETCSl OKHC/HTENBHOH M THAPOJHTHYECKOR
JecTpyKunef.

[Ipu Bo3neficTBHH Ha MOJHMEpP NOBBIIIEHHHX TEMIEPATYpP MOXKeT
fIPOUCXOAHTh TEPMHUYECKas AeCTPYKIu A MexaHnam U cko-
POCTh JIECTPYKLHH 3TOr0 BHAa 3aBHCAT HE TOJNBKO OT HNPHPOAH IIO-
JIiAMepa, HO H 0T MeXaHu3Mma ero o6GpasoBanus. [lpn HarpeBaHum
B NosuMepe 00pasyiorTcst CBOGOAHBIE paiHKasJ B 3a CYUET OTHIENJe-
HHS OTJEJBHHX aTOMOB (IpyII aTOMOB) HJH pa3peBa cBfA3efl
B IleNH MaKpOMOJeKyJbl. B 060HX cayyasX H3MEHSIOTCS CTPOEHHE
# XHUMHYecKasl aKTHBHOCTb MOJIEKYJE], YTO B KOHEUHOM cueTe IIpH-
BOAUT K W3MEHEHHIO CBOHCTB MOJHMEpa.

Ha npakrtike J1akOKpacOuHHe NOKPHTHS MOJABEPraioTcs BO3jefl-
CTBHIO KOMILUIEKcAa pasjHuHbIX (pakTopoB. Hanpumep, Ha OTKpHTOM
BO3/lyXe OKHCJHTEJBHOE cTapeHHe CONpPOBOXKIAeTCS CBETOBHM, Tell-
JIOBBIM H I‘I/IILPOJII/ITH‘IECKHM CTapeHI/IEM.

Kak 65170 yXXe CKa3aHO, BO MHOTHX CJyyYasX B IIporecce cTape-
Husl mojuMepa obpasylorcsi cBOOGOAHBIE pajnkasas. MoJekynas mo-
JIHMEpPOB, HaXOAACh B COCTOSIHHH CBOOOJHOrO pajHKaJja, MOIyT
BCTYyNATh B PEAKIHH PEKOMOMHAINH, 4TO NPHBOAUT K YBEJIHYEHHIO
MOJIEKYJISIDHOH MAacCH H CTENEeHH CIIHBKH NosauMepa. B pesyJabrare
3TOro 00pasylorcs 6osee KecTKHe MHKPOCTPYKTYDH, 4TO B KOHey-
HOM HTOre CKa3bIBAETCS Ha MEXaHHUECKOH NMpPOYHOCTH NOJHMEDpaA.

JAs 3aHiATH TOKPHITHA OT BO31EHCTBHS BPEJNHHEX (PakTOPOB HC-
TIOJIb3YIOT NO00GABKH B JIAKOKPACOYHHE KOMIIO3HLHH DAa3JHYHBIX Be-
mecrs (marubuTopn). Hampumep, npu TepMOOKHCJINTENbHOH fe-
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CTPYKUHH HHTHGHTOD 3aXBATHBAET MEPOKCHAHBII pagnHKaJ: :

RO, + InH — RO,H + in,
The In— HHrHOGHTOD.

Bu10 OTMeueHo, 4TO NPH BBENEHHH HECKOJbKHX HHTHOHTODOB
CyMMapHbifi 3(p(peKT YacTo BO MHOI'O pa3 NpeBHIUaeT AeACTBHE HaAH-
60Jiee aKTHBHOTO KOMIIOHEHTA.

Takum o6pas3oM, BapbHPys COCTaB He TOJbKO INJIEHKOOGPasyio-
10X KOMIIOHEHTOB JAKOKPAaCOYHOH CHCTEMBH, HO H COCTaB Da3Jjny-
HHX 106aBOK, MOXHO CYLIECTBEHHO BJHATb HAa NOJrOBE€YHOCTH IO-
KPHTHSL.

"(OHTpOﬂbele BONpoOCHI

1. Kak MexmoseKky/ispHOe B3auMOJeHCTBHE 34BHCHT OT CTPOGHHS MOJEKyJ

MEXaHH3MBl peakiHit NOJHKOHJIEHCAUHH H TOJHIpHCOeLHHEHHS.

CyIHOCTb peaKIHH TEJIOMEePH3aIluy,

HaspaTte cnoco6bl BJIHSAHHS Ha MOJEKYJSDHYI0O MacCy noJHMepa npH

NpOBefIeHHH DPEaKIHH NOJWMEepU3auHH (N0 paAMKajibHOMy W HOHHOMY

MexaHH3MaM).

9. OO6bacHHTb, NOYeMy HEBO3MOXKHA DEKOMOHHAIHS pAacTyLIHX Uenell NOJH-
Mepa IpH NpPOBEJeHHH NOJHMEpPH3alHh N0 HOHHOMY MEXaHH3My,

10. 3aBHCHMOCTh PAaCTBOPHMOCTH NOJHMEPa OT €ro CTPyKTYpHL

11. CymHOCTb THKCOTPONHH.

12. PoJb pas6aBuTeneil B JakOKPacOYHHX MaTepHaaax,

13. Mexanusm nnactHdHKaHH, BHAB NuiacTHHHKATOPOB.

noaumepa?

2. Kak cTpykTypa MakpOMOJEKYJ BJHseT Ha (H3HyecKHe CBOHCTBA NOJH-
Mmepa?

3. VYcnoBusi nosydemHsi JHHEHHBIX M CeTHaTHIX CTPYKTYDP NpH pDEaKkmMsAX
NOJHKOHAEHCAUHH H NOJHNPHCOeKHHEHHS.

4, PaccynTaTh CTeneHb NOJHMMEPH3ALHH NOJHMEpa, NOJYYEHHOTo H3 GHdYHK-
HUOHANBHBIX MOHOMEDOB, €CJH NOJHOTAa KOHJeHcauwwm cocrabiser 80%.

5. HasBath cnoco6b peryniHpoBaHHS MOJEKYJSpHOH  Macchl  noOJHMepa,
NOJyYaeMOT0 N0 pPeakUHH NOJHKOHAEHCAIHH.

6. OGbscHHTB, WeM OTJIHYAKTCA ApYr OT APYra W 4TO HMeT ofiero

7.

8.

TNABA 2

CUHTETUUECKME MJIEHKOOBPA3YIOLUME BELLLECTBA

B TeXHOJOTHH JIAKOKDACOYHHX MaTepHAJOB IIHPOKO HCIOJb3YIOTCH
pasjHyHBle CHHTETHYECKHE MOJHMEpH, NOJyYaeMmbie IO pEaKIHAM
TIONHKOHAEHCAIHH, NOJHMEPH3AHH H MOJHIPHCcOoeauHeHHs. Han6o-
Jiee 4acTo B NPOM3BOACTBE JAKOB H KPACOK NPUMEHSAIOTCH NOJHKOH-
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JIeHCanMOHHble IJEeHKOOOpa3oBaTenH, TaK KaK Ha HX OCHOBE BO3-
MOKHO cO3faHHe GOJbIIOro acCOPTHMEHTa JAKOKPACOYHBIX KOMIIO-
3HIMA ¥ MOJy4YeHHe NMOKPLITHA C 3aJaHHLIM KOMILJIEKCOM CBOMCTB.

2.1. NONNU3dUPDLI

Tlonuspupel ABAAIOTCA MPOAYKTAMH NMOJHKOHAEHCAIHH MHOTOATOM-
HBIX COHPTOB W MHOTOOCHOBHBIX OpPraHH4eCKHX Kucjor (raba. 2.1).
Boapmoe pasHooGpasne HCXOAHBIX NMPOAYKTOB AaeT BO3MOXKHOCTb
CHHTE3XPOBaTh NMOJHA(MHUPH C PA3NHUYHBIMH XHMHUECKHMH H 3KC-
NJyaTalHOHHEIMH CBOACTBaMH. IlonH3dupbl MOTyT OHITH XKHIKHMH
W TBepJAbIMH; HEKOTODBHE M3 HHX MOTYT OTBEPXKAAaTbCs Ha BO3AyXe
npu OObIYHOH TeMmepaType, a Apyrde — TOJbKO INIPH HarpeBaHHH.
Onx Mmoryr o6pasoBbIBAThb 3J4CTHYHHIE WM XPYNKHE TOKPBLITHA,
NJIeHKH HEKOTOPbIX M3 HHUX 00/afaioT BLICOKHMH 3JIeKTPOH30JALHM-
OHHBIMH cBOHCTBaMH. lIpH coBMemIeHHH NOJH3(DHPOB ¢  APYTHMH
NJeHKOOOpa3oBaTe MK yJy4lualoTcsl CBONCTBa MOKpHITHH. Bee 370,
a Tak¥Xe JOCTYMHOCTb GOJIBIIMHCTBA CHIPBEBHIX NPOAYKTOB Ompeje-
JHJO IIMPOKOe NpHMEHeHHe MNOJH3(DHPOB B TEXHOJOTHH JAKOB M
Kpacok.

2.1.1. Knaccudurayus nonmdcuposn

B 3aBHcHMOCTH OT XHMHUECKOTO CTDOEHHS pas3jHyaioT HeMOIH(H-
LHPOBAHHBE W MOAM(HUIHUpPOBAHHbIE, a TaKXe HEHACHILEHHble (co-
Jep¥Kamige B OCHOBHOR IeNH XBOAHEIE CBSI3H) M HaCHIEHHBIE MOJH~
3¢ups.

Kaxaas #3 NepeydCTeHHBIX TPYNN COAepXKHT 6GOspInoe YHCIO
pasHOBHAHOCTeH NMOJX3(HPOB, KAACCH(PHKAIUA KOTOPBIX CTAHET MO~
HATHOR mOCJje pacCMOTpPEHHS XHMHYECKHX OCHOB NOJY4YEHHs MOJH-
3¢upos.

2.1.2. XumuuecKue OCHOBLI Nony4YeHusa nonudPupos

Kak BuAHO M3 AaHHBIX TabGs. 2.1, aas cHHTe3a NMOAHI(UPOB HCNOJb-
3yIOTCS O[HO-, ABYX-, TP€X- H YeThlpeX(yHKIHOHAJbHbIE COEAHHE-
HuA. B ri. 1 Gbln0 mokasaHO, YTO MHOrO(YHKIHOHAJBHBIE COEIH-
HeHHs 06pasyioT MaKpOMOJEeKYJH ceryaroro crpoenusi. Takue
NOJMMepH, KaK NPAaBHJO, IJIOXO DACTBOPSIIOTCS B  OPraHHYeCKHX
paCTBOPHTENAX H NMOTOMY He MOrYT OBITb HCNOJb30BaHH [J1Sl NPH-
rOTOBJIE€HHs 7aKOB. i mosjyyeHHs XOpOIIO PAaCTBOPHMBIX MOJH-
5(HpOB Ha OCHOBE TpeX- H YETHIPeXAaTOMHHIX CIHPTOB CHHTE3 OCTa-
HABJHMBAIOT HAa PaHHUX CTAAHAX NOJHKOHAEHCAIHH C LEJbIO NMOJy-
YeHHSl OJIHrOMEepOB, HMEIOIHX MAJOpa3BeTBJAEHHbIE MaKPOMOJIEKYJIHL..
Hanpumep, npd B3aHMOmeHCTBHH TIaHIepHHA C GTajeBHIM aHTHA-
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PHIOM TNpH H3OLITKE [VIMLEDPHHA MOXHO NOJYYHTb OJHro3¢Hp
CJIEAYIONIEro CTPOEeHHA:

O]
3CH20H—CHOH—CH20H+2 C} ——

CHp ~ CH - CHp - 0 - OCI)
OH O ocC

! |
@[CO O - CHy - CHOH - CH,0H
CIO

O - CHjy - CHOH - CH,0H

—>

SrepuduKanUsa 4YacTH THAPOKCHJAbHBIX TPYNn MOJHOJOB OAHO-
OCHOBHBIMH KHCJIOTaMH CNOCOOCTBYeT M3MEHEHHIO CBOHCTB MOJHMe-
pa. Takue mojuMepn! HaswBawTca MoOuduyuposannsimy. Csoiicr-
Ba MOAH(HIHPOBAHHBLIX NMOJH3(QHPOB CHJIBHO 3aBHCAT OT CTPOEHHS
MOIZH(PUIHPYIOMUX KUCJOT.

Peakuusi nonustepuuKauud HMeeT pPaBHOBECHHIH XapakTep.
Koncranra pasnoBecuss Kp~1 u He 3aBHCHT OT TeMIEpaTypH.
IIpy npuMeHeHHH KHCJBIX KaTajH3aToOpoB o6e peakuu# (mpsmas
# 00paTHasi) YCKODSAIOTCS MOYTH B paBHOH cremenud. TakuM o6pa-
30M, HM NOBBLILIEHHE TeMIEpAaTyphl NPH CHHTE3e, HH HCNOJb30BaHHE
Karajnusaropa He AaloT BO3SMOXKHOCTb C/JBHHYTb paBHOBECHE B CTO-
POHYy 06pasoBaHuA 0JMroMepa. OTO MOXKET OBITh JOCTHTHYTO TOJb-
KO NpH yjaJeHHH no60YHOro mpoAykTa (BOAEI) H3 Cephl peaKuHu.

OcHOBHaAs peakuus NOJHITEPHOUKAUMH OCJOKHAETCS peak-
UHAMH:

aJKOroJH3a HempopearupoBaBIUIHM CIHPTOM:

+:= 00C = R - COOR =+ + HO - R'~ OH =
==~ 00C - R- CO0 - R'- OH + HO - R"=--
anMao0au3a HENpopeardpoBaBlileli KHCIOTOM:
-+~ 00C - R= C0O0 - R'=+ + HOOC - R'- COOH =
== 00C - R - COOH + HOOC - R'- CO0 - R%- " |,

THAPOJH3A PEaKIHOHHON BOOI:

¥/
-++=00C =R - C00 - R +Hy0 == 0OC = R = COOH + HO = f =rn,
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Ta6auua 2.1. Xapakrepucruxu 8elyecT8, npUMeRAeMbix Oaf noayueHus noauagupos
Beutectro Xumuveckas bopMmyna Agg‘:e;%’é’:g' H“m‘}zf“' Tﬁ,’fg’{fg,‘;}";‘,’f E;’g:z:f}’opé Pa%&) ﬁ.M?.Ic:ob”’ Croco6 moaydeRHs
SlurapHas xucaora | HOOC(CH,);COOH 118,09 1572 188—180 — 8,35 (25°C) Oxucaenne LHKJIOTeKCaHOHa;
OKHCJIeHHe Jerkoro GeH3HHa
Apunmunopas  kue- | HOOC (CH,),COOH 146,14 1345 153 165/13,33 3,08 (34°C) OxnciienHe nHKJIOTeKcaHa
J10Ta 216/2 1,44 (15°C)
CeGanunopag kuc-| HOOC(CH,)sCOOH 202,24 1231 134 294/13,33 0,1 (20°C) [lenoynoe pa3soxkeHHe PHIHHO-
70Ta 243/2 JeBOfi  KMCJOTH, KacTOpOBOTO
MmacJaa
Qranesuii  aHrug- CO 148,11 1520 131 — 0,62 (25°C) Oxuciiende HadTadHHa H O0-KCH-
P ~ 0 o : 95 (135°C) | uona
S~ ’
CcO
HsopraneBas kue- COOH 166,13 1540 347 —_ 0,013 (25°C) OxXHC/IeHHE M-KCHJI0Ja .
JI0Ta
PnnH
Tepepranesag xuc- 166,13 1510 435 — 0,0019 (25°C) OkHCJeHHe n-KCHJI0Ja
s0Ta HOOC‘@'—COOH
OTHIEHTIHKOMB HO(CH;),0H ' 62,07 1115 —17,4 198 B mo6ux cootHo- | THApaTauusi okcHpa 3TH/IEHA
MIeHUAX
Huornnesrankom | HO(CHgz) ;—O—(CH,).OH 90,12 1118 —8 245 To xe To xe
Tannepun 92,09 12 17,9 290 » OkucleHHe npONMIEHa; OMHELJIE-
d HOCH2 -CH- CH,0H %0 HHe NPHPOAHHX XKHPOB
| - ';
OH 3
Ilentaspurpur HOH,C—C(HOCHy,)3 136,15 1380 260,5 — » BsanMopeficTeHe anera’bieruja
. ¢ dbopMaabaerH oM
Tpumernnonnponan | CHyCH,—C (CH,OH), 134,17 1140 : 58 160/0,66 — BsaumoneficTere MacJsiHOTO
, ajpjiernia ¢ (opMajbIErHIOM
Manennopusn aH- o) 98,06 1500 ; 53 200 B mo6ux ortmome- | OkHcAenne Gensona, GyTHJIeHa,
THADHJ, HC - C‘f HHAX 6yraHa
I o
HC - C\ .
— No
*B 3HaMeHaTeJie NPHBeIEHO N ABJeHHE B KHJOMACKANAX.
** B ckoOKax DpHBEXEHA TeMIepaTypa PacTEODEHHS.
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NeKap6OKCHINPOBAHHS:
----R—Cfo—»--—-RH+Cozunp. |
OH

YuecTb KOJIHUECTBEHHO BJMAHHE STHX peakuufi Ha CcTpoeHHe
W CBOHCTBA NOJHI(HDPOB He NpencTaBasdeTcss BO3MOXHEIM H3-3a
OTCYTCTBHSI NAHHBIX 710 3HaYeHHSIM Kp OTHEJBHBIX peaxkuui.

2.1.3. HemoguuyupoBaHHbIe nomsupni

IIpn BsauMopeicTBAYN NBYX(PYHKIHOHANBHBIX HaCHIEHHEIX CNHPTOB:
H KACJIOT 00pasyloTcs noHdpHpH JHHERAHOTO crpoenus. Takue mo-
JHMEDH 06/1afaI0T BBICOKOK 3J4CTHYHOCTBIO, HO HE CIOCOGHHL 06-
PA30OBLIBATL TBEPAHE NPOYHHE MJEHKH. [103TOMy Kpome nByxaroM-
HBIX CNIHPTOB (STHJEHIJIHKOMb, AH- H TPHOTHJCHIJIHKOb NpPONHJIEH-
TJIHKOJIb) HCNOJB3YIOT H TPeXaTOMHBIR cnnpr—mnuepﬁn:

2HOOC-R—COOH+|CH2-CH—?H2+20H-(CH2)2-OH=
OH OH OH

rauuepuH ITUNEHI NUKONDL

=HO-(CH2)2-O-ICI-R-ﬁ-o-CHz-ICH-CHz-O-C°
il

OH
onurospup

~R- ﬁ = (CH3)2 - OH + 4H,0
0

[onyuennsii onurosgup mnmeer CBOGOZHYI0 THIPOKCHIBHYIO
TPymiy, MO _KOTOPOH B MOKPHITHH MOXKET NMPOM30HTH B3auMOLEHCT-
BH€ C KapOOKCHJBHOH TPYNmNofi Apyrok NOJIMMEPHOH  MOJIEKYJIbE
¢ o6pa3oBaHHEM ceTYaTOl CTPYKTYPHL

Takue nmomnacdupel, comepkaimue RocTATOUHOE KOJIHYEeCTBO THJ-
POKCHJIbHHIX TDYNI, HCIOJB3YIOT B COYETAHHH € APYTHMH MOJHMe-
paMi, HMEOImMHUMH QYHKUHOHAJIBHBIE TPYNMEL, TO KOTODHM BO3MOX-
HO B3AHMONCHUCTBHE C THAPOKCHIAMH. DTO 00ECICUHBAET BO3MOMK-
HOCTb INOJIy4eHHs NOKPHITHA C pPA3JHYHEIMH CBOHCTBAMH.

B cayuae BBenenus B PENENTypy GOMBbIOTO KOJHYECTBA TPEX-
4TOMHOTO -Cn¥pra o0pa3oBaHHE CeTYaroil CTPYKTYPHl MOXKET
NPOH30ATH NIPH CHHTE3e, H MOJHMEp noTepsieT CnoCOGHOCTh PacTBO-
PATBCA  (IPOMCXONHT KeJIATHHA3AIHS). ITosTomy cuuTes nenach-
MEHHBIX HEMOAU(PUIHPOBAHHBIX NOMH3(HPOB OCTAHABJAMBAIOT Ha
paHHHX CTaAHAX NOJHKOHAEHCAIHH.
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O6pa3oBaHue cerdarofi CTPYKTYPH TaKHX OJHr03(HPOB 3aBep-
qIaeTcss B NOKPHTHH B pe3yJbTaTe peakKUHH NOJHKOHAEHCAIMH MO
cBOGOIHBIM (YHKIHOHAJBHHM IpynnaM. JTOT NMPOLECC MOXKET Ipo-
TeKaTh npH TeMmneparypax okoso 200°C Oes karaausaropa H IpH
oObIuHOH TeMneparype B NPHCYTCTBHH KHCJABIX KAaTaJH3aTOpOB.
O6pasyioniecss NOKPHITHSA Ha OCHOBE HEMOAH(QUIHPOBAHHBIX NMOJH-
3(pHPOB CETUATOTO CTPOEHHS XapaKTepHsyloTca OGoapliod xpym-
KOCTb10, HH3KOf 3JaCTHUHOCTHIO, MJOXOH afresnefl, BHICOKOA TBEp-
JLOCTBIO.

B TEXHOJIOTHH JIAKOB H KPaCOK HEMOAH(UIHPOBAHHHIE IOJHIPHU-
pH HaAXOmfAT TNpHUMEHEHHe, KaK IPaBHJO, B K4ayeCTBE MOAH(pHKATO-
POB APYTHX IJEHKooOpascBaresed.

2.1.4. MogupmumpoBanHble nonuIPupLl (anKuabi)

Llenpo Moau(HKaIKHK SIBJISETCS HANpPaBJCHHOE H3MEHEHHE CBOACTB
nonnspupa B MOKpeITHH. JJas NMosxMepoB, NMPHMEHAEMBIX AJs NMPO-
H3BOJCTBA JJAKOKPACOYHBEIX MaTepHaJioB, 60JblIOe 3HAYEHHE HMEIOT
BBICOKAsl PaCTBOPHMOCTh B PACTBOPHTEIAX, CIOCOOHOCTL 00pasoBH-
BATb CETYaThle CTPYKTYPH B NOKDHITHH, IO BO3MOXHOCTH IpH 60-
Jlee HU3KHX TeMmeparypax. Taxo# 5Q@eKT noCTHraercs AOCTATOYHO
YCHemHo NPpH MOAH(HKAIKH N0JH3(PHPOB HACBHILEHHEIMH KHPHBIMH
KHCJOTAaMH DacTHTEJbHBIX Mace.

C pasBdATHEM XHMMHH H TEXHOJOTHH AaJKHIHBIX OJHI03(UPOB
B KauecTBeé MOZM(HIUPYIOHIAX ONHOOCHOBHBIX KHMCJOT CTaJd INpH-
MEHSITh KHCJOTH KaHH(pOJH, KHCJOTH TAJJOBOTO MAacCJ]a, q-PasBer-
BJIEHHBIE KHCJOTH H AP.

ITpou3BOACTBO aJKHAOB B Halle CTPaHe, KOTOpO€ HAYajoCh
B 1932 r., 10 CHX TMOp COXpaHfAeT NOMHHHMPYIOUIYIO pOJb B J148KO-
KPACOYHOH NpPOMBIIIJIEHHOCTH. Tak, BHINYCK aJKHAOB COCTABJSET
60—70% ot o6mero BBITYCKa CHHTETHUECKHX IJIEHKOOODasyIoIHX
BCIECTB.

XHMHAYEeCKHe OCHOBH IIOJIY4EHHS! aJKHIOB. AJKHIHHIE OJHIO-
3(QHpH OGBIYHO NOJAYYAIOT ABYMA Cnoco0aMH: KHPHOKHCJIOTHBIM
# aNKOroau3HbIM. IIo XKHPHOKHCIAOTHOMY cnoco6y B peakrop
3arpyKaioT BCé KOMIIOHEHTH: MHOTOATOMHBIA CIHHPT, MHOTOOCHOB-
HYI0 ¥ OJZHOOCHOBHBIE MoAH(pHuupylomue Kucjaorte. [Ipomecc Benyr
apu 220—250°C. B ciyuae #cnoab3oBaHHs B KauecTBE MHOroaToM-
HOTO CHHPTA TJAHIEPHHA peaKlus ero ¢ (TajeBHIM aHTHAPHIOM
NPOXOAHT BHAyaJe MO NEPBHYHBIM THAPOKCHJABHHIM TPYyNIaMm, mo-
CKOJIbKY OHH GoJiee peaKIHOHHOCIOCOOHH!, 4eéM BTopuuHble. Cnenyer
3aMeTHTb, YTO (TakeBblfi aHTHADHI XHMHUYECKH aKTHBHEE OLHOOC-
HOBHBIX XKHPHHIX KHCJOT MaceJ, KOTOpble HBJASIOTCA OCHOBHBIMH
Moau(pukaropaMu aaxunoB. Ilostomy MoAH(HIHpPYIOIHE OXHOOC-
HOBHBHIE KHCJAOTBHl YCNEBAIOT BCTYNHTh B pEaKUHI0O TOJBKO C BTO-
PUYHBIMH THAPOKCHABHBIMH IpynnaMu raunepusa. Iloaaraior, uyro
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NOJMyYaeMblid NPH 3TOM raudTaNeBHH aJdKUL HMeeT caenywolee
CTpOeHue:

++=0=CHp=CH=-CH; =0~-0C,_ CO=-0-CHy-CH-CHp-
|

-0-0C CO ----
7 N\

rae R — 0CTaTOK OMHOOCHOBHOM KHCJOTHL

JKHPHOKHCJOTHHIM CIIOCOGOM MOMKHO MOJAYYATb AMKHALI pasiuy--
HOPO CTPOCHHS C HCHONbL30BAHHEM DPA3JIMUHBIX HCXOXHEIX CNHPTOB.
H KHCIOT B LIAPOKOM Axanasone pementyp. OAHaKO mnpHMeHeHHe-
CBOGOLHEIX XHPHBHIX KHCJAOT DACTHTENbHBIX Maced 3aTpyAHEHO
BCJIEACTBHE CJAOKHOCTH HX MOJYYEHHS H3 PACTHTENBHBHIX MaceJ
(cuHTeTHYeCKHE BEICOKOMOJIGKYJADHEE HEHACHIIICHHBIE KHPHBlE
KHCJAOTHl MOKA HE MOJYYEHBI).

AJNKOrONH3HHM CNOCOG60M MOXHO MOAH(PHLUAPOBAThL al-:
KiAbl 6e3 pacmienvienns Macen. B atoMm cayuae mpomece NPOBOAHAT-
Csl B ABe CTaAMu. BHavane npoBOXAT ankoronus Macia MHOrOaToM-

HHIM - CIHPTOM B MPHCYTCTBHH ILENOYHOTO KaTaqH3aTopa IpH:
220—250 °C:

CHp - OCOR CHg - OH CHa - OCOR
CH-OCOR  + 2CH-OH —» 3CH- OH

CH, - OCOR CH, - OH CH,O0H

Mmacno rapuepuH a'MOHOI'IIMLLepMA

rae R — ocTaTok XUDHOH KRCAOTHL

Ha Bropo#i craguu noayuenusie MOHOIVIIEPUAB] 3TePHPUIHPY-
10T PTANEBBHIM aHTHAPHAOM. MOHOIMIHUEDHIH BCTYNAIOT B peakuuio-
KaK IByXaTOMHHE CNHPTH, W B pe3yJbTaTe 06pasyercs JuHEHHAS

MOJIeKy/la alkuAa C GJIOKHPOBAHHOK TPETbell I'HAPOKCHAbLHOM
rpynnoii:

CH;-0-COR co

12 \

(|:H - OH + —_—

-H

CH, - OH co

, @-MOHOrAinuepus branesbli
, aHrugpua .
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CHz- 0 - COR 0

' CH-0-0C_  ,CO-0-CHy-CH-CH,0COR

. |

6; - .,
CHz-0-0G €O -0 - CHy~ CH - CH,0COR

“we—Q

Bappupys COOTHOLIEHHE HCXOJHHX KOMIOHEHTOB Ha CTaJIP;IPLpKan;KH%I;)JI;Igg:
- €pRIOB C DasJMuHLIM CO. _
MOXXHO HOJY4aTh CM€Ch MOHO- H JAHRIVIAL THL]
JeIHHX., Haz;pHMep, IPH COOTHOUIGHHM Macio : IuueprH=1:1 moaydyaercs cmech
MOHO- M QUIVIRIEDHAOB B MOJbHOM COOTHomEHHH 1: 1:

CHz-OCOR  CHp -OH  CHp- OCOR CH,- OH

(|JH- OCOR + CH-OH — (liH—OH + ?H-OCOR

(|JH2- OCOR (|JH2-OH CH, - OH CH, - OCOR
MOHOTIMUEDHA AUTAULEDHA

Juranuepuss, GyAyn OLHOATOMHHLIME CHHPTAMH, SBJSIOTCH OﬁpblBaTeJ‘lﬂMP{
uenn. TakiM 06pasoM, H3MEHss HCXOJQHOE COOTHOIUGHHe MacJo :IWIHLUEDHH, MOX
: aeMoro ajJKnAa.
HO BJHATb Ha MOJEKYJASPHyIO Maccy HoJayy '
[lpr noayueHmm neHradraneff alKoroan3 Macia NHPOBOAAT HEHTAIPHUTPHTOM
o o6pasoBaHMsi NperMylnecTBeHHo GUGYHKIHOHAIBHBIX HENOJHbIX 3hHpoB neH-
TA3pUTPHTA:

9H2— OCOR ?Hon
(':H—OCOR + HOCH2—CI—CH20H —
CHy - OCOR CHyOH
C|3H2-OH ICH20COR
——»CIDH—OH + HOCH2—C|3—CH20H
CHp - OCOR CH; OCOR

VM3 cka3aHHOro cleayeT, YTO meHtadraseBHe aJdKHAB, NOJYUYEH-
Hble aJKOI'OJH3HBIM CIIOC060M, B CBO€M COCTaBe COolepKaT OCTATKH
rJUlepiHa HapAAy ¢ OCTATKAMH NEHTA3PHUTPHUTA.

MouJiekyEl MHOTHX XHPHBIX KHCJIOT PACTHTEIbHBIX MaceJ HMe-
10T ABOHHEEe CcBA3H (cM. TabJa. 2.1), J1erkK0 OKHCAAIOLIHECS KHCAOPO-
noM Bosfyxa. TakuM oGpasoM, B IpoOIecce CHHTe3a aJIKHAO0B BO3-
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TO rasa (nxHOKCHAA yraepopa HJH a30Ta).

OHT I
5o III(o papgggpg;aoxzunn a.nxoro.zmaa“ NPOBOAHTCA OBGBIYHO BH3yaJIb-
KOHTDONH GortO: T}:{ PeaknuoHHOH Macch B 3TaHoJe. 3T0T crnoco6
PacTROpAEnE a TOM, YTO HCXOJHOe MacJi0 B 3TaHOJIe He
51, 4 HenoJIHble 3¢upn raHnepuHa pacTBOpHUMHI.

JIH3a B i
a1 Hpeia}({)HHOHHOH Macce MOXer ocTaThCsi 1OCTATOYHOE KoH-
e Bpemer pearnposaBuiero raunepuna. Y ecay s peakTop paup
nce 1o e ;p os;ggz:mb ¢raneBhf AHTHAPHA, OH 3TepHpHIHDPYyeT
HBHI€ TDYNNE! IIHuEepHH

a ¢ o6pasoBa -
nn(bgggf;:zér;ﬂoro IJI0X0 pacTBOpHMOro nonuadm%a oM mewo:
ot nporpeilclﬁllao nepeaTepHpHKaun (auxorosns) KOHTDOJIHDPYIOT
Hoctn perDece ghIM METOJOM — 110 H3MeHeHHIO 3JEKTPONPOBOL-
oo bea. LHOHHOH Macch. DTOT cnoco6 ngaer BO3MOXKHOCThL aBTO-

KOHTDOTHPOBATL PEAKUHUIO aJKOrOIH3A,

Bro
e Ig)’fe ;}TI?;HH!E %I;%Jgnarepmbnxaumo) KOHTDOJIHPYIOT IO H3Me-
OKCHJBHEIX Ipynm B i
KOT(o)poe OLEHHBAETCH KHCIOTHHIM qncng}n’q peaKtiiotiol macce,
TB :

I, :ggxﬁg};lne 4JIKHIO0B B NOKPHITHH NPOHCXOMHT 33 cyer OKHC-
ol HMEDH3AIHH NO IBOHHBLIM CBH3SM HEHACHIIEHHBIX

HCJIOT DACTHTENbHHIX Macen HPH 06BIYHOf TeMeparype

HBIM H THADOKCHJBbHEIM rpynnam,

Kana
paanq;}%l;‘b:JI;ig::I.aJ;xmos. B saBucumocta ot mexommoro cnupra
MeHTa(Taden ke THGTameBHe (Ha OCHOBe IVIHIEPHHA )
Tenre (na ocuos (Ha ocHoBe NeHTaspHTPHUTa), STpH T an
Kennra); n € 3TPHONIA), KCHpTadeBHe (H2 = ochose

' B SABHCHMOCTH OT THNA HCNOMB3YEMHIX  pacTHTENbHEX

B

ITo comepkannio macaa %
% (Macc.) QI KHABI
;x{anchHeg) XTOMHe (11(()) 34%), Tomn e] (35—451‘%0)ﬂpac3§?;1”§?g
¢Tu (46—55%) u Xupume (56—70%). ’,I‘oume HEBH-
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Prc. 2.1, 3aBucHMOCTL CBORCTB aJKHAOB OT COAEPXKAHHA M BHAA XKHPHBIX KHCJOT

CBojicTBAa aJKHAOB H MX NMPHMeHEHHe. AJIKUIHBIE CMOJH Ipen-
CTaBJSIIOT COO0H BHICOKOBSI3KHE XUJAKOCTH OT CBETJO0-KEeJITOro [0
TEeMHO-KeJTOr0 IBeTa H HMEIOT MOJIEKyJasapHylo Maccy ot 1500 no
5000. O6nuE0 uX BumnyckaiooT B Buae 40—60%-Hpx pacTBOpOB
B OpPraHHYeCKHX pacTBOpHTeNAX (yaHT-CHHPHT, COJBBEHT, TOJYOJF
H 1p.). PacTBopHMOCTh aJKHAOB B aJH(paTHUECKHX YIJAeBOLOpPOLax
BO3PAcTaeT C YBEJHYEHHEM COJEPXKaHHs JKHDHHIX KHCJIOT Macer
(puc. 2.1).

Croco6HOCTb aJKHAOB OTBEPKIATHCSH HAa BO3AyXe NPH OOBLIYHOK
TeMnepaType 3aBHCHT OT THNA MOJH(GHIHPYIOIHX OJHOOCHOBHBIX
kucaor (cM. puc. 2.1). Ilpu Moandukanuu noJH3QHPOB KHCJAOTAMH
BHICHIXAIOIIMX MaceJ (TYHIOBOe, JbHAHOE, JETHAPAaTHPOBAaHHOE Ka-
CTOPOBOE) aJKHAE XOPOLIO OTBEPXKAAIOTCSA NMPH HHU3KHX TeMIeparty-
pax. AJxkunael, MOAH(GHIHPOBAHHEIE NOJYBLICHIXAIOIIHMH MacJaMH
(moaconHeyHOE, COEBOE, XJIONMKOBOE H AP.), OTBEPKAAITCH MEIJIeH-
Hee, HO TIOKPHITHS Ha HX OCHOBe 60Jee 3JaCTHYHH H MeHee CKJOH-
HH K MOXKEITEeHHIO H HOoTepe IVISHIA.

Cnegyer 3aMeTHTb, UTO yBeJHYEHHe CONEPXKAaHHs ABOAHHIX CBf-
3eli B aJKHAHHIX TOJHMepax OOBIYHO CHOCOGCTBYET NPOTEKAHHK>
XHMHYECKHX peaKIHil, yCKOPSIIOHX cTapeHHe NOkpuTHA. [Toatomy,
ecJIH Ha o6pa30BaHHe CeTyaTod CTPYKTYpHl MOJHMepa NPH OTBEpPXK-
J€HHH IOKPHITHS H3pacXOJOBAaJHCh He BCE IBOHHBIE CBS3H, HMEB-
urHecs: B 0JaHroagupe, Takoe MOKPHTHe OYAeT XapaKTepH30BAaThCst
HOBBIIIEHHOH CK/IOHHOCTBIO K CTapeHuio: OHICTpee TeMHeeT Ha CBe-
Ty H IpH HarpeBaHHH, OLICTDee TepseT CBOIO MeXaHHYeCKYIo Ipoy-
Hocth. C 1edpl0 TOJayYeHHs 00Jee HNOJArOBEYHEIX 3JACTHYHHIX HO-
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KPHTHA M MOAMGHKANHH HUCHOAB3YIOT PA3JHUHEE CMeCH HACHI-
UIeHHBIX H HeHACHINEHHBIX KHCJOT.

B nocnesmue rofn BCce WHpe NDHMEHSIOTCS CHHTETHYECKHE HaCHIEHH e
KHpHHE MOHOKApGOHOBHE KHCJAOTH C JHHEHHON M pa3eeTBJeHHOR 1enbio, JIuuef-
Hble CHHTETHYeCKHe XKHPHHE kHCa0TH (CXKK) spmsaorcs NPOAYKTAMH OKHCJGHHSA
MapaduHOB M NPEACTABJAOT COGON CMeCh KHCJIOT C Pa3JIMYHEM YHCJIOM AaTOMOB
yriepoaa B uenu. Mx BHnyckalotT B BHAE cMecell KHCJOT Cio—Ci3s 1 Cy\—Cys.

IlpuMensieMie s MOXMObHKALMK ANKHLOB Q-Da3BETBJIEHHHE KHCJAOTH HMe-
0T CJIeAyIOee CTPOEHHE:

CHg - (CHa)3 - CH - COOH
(CHp), = CH,

OGhEO KHCJAOTH 3TOTO THIA COMEPKAT OT JAEBATH AO NATHAALATH aTOMOB
yraepoga. MX HA3HBAOT BHCIUEMH H30MEPHHMH KapGOMOBHIMH  KHCJOTAMH
(BUKK). 311 xuciotH wacto HCTIONIB3YIOT AJIA NOJNYYEHHS] Ge3MachsiHbX aJKu-
OB, TDHMEHSIEMHX B NDOH3BOACTBE IOJHYDETAHOBHX H AJKHLHO-MeJaMUHOBHIX
IaKOKDACOMHHX  MaTepHanoB. IIpH BBeneHUM @-Da3BeTBJEHHMX KHCAOT B STH
MaTePHANH YAYIINAIOTCH AEKODATHBHHE CBOHCTBA [IOKDHITHI,

Ilpn  momndukannu noMM3QUPOR KHCIOTaMH Kanndoan (cocta u  cro#i-
€TBAa —CM. IVI. 3} yay4lIaeTCss MX PACTBODHMOCTb B aMn(paTHYECKHX DACTBOpHTE-
JAX M COBMECTHMOCTb C ADYFHMH IIEHKOOGPA3YIOMMMH, yCHAHBAeTCS rJsHen H
Bo3pacraer TRepAOCTb RMOKPHTHE. Ilpu 3HauuTespHOM CONEPKAHHH KHCAOT KaHH-
DONH B MOJIEKYJaX aJNKHAA CHHIKAETCH aTMOCQEPOCTONKOCTL H YReNHAHBaeTCA
XPYNKOCTb NOKPHTHA. B Hacrosmee Bpems KamH(OJL B 0CHOBHOM HCIIOJIb3yeTCs
AN MORHQHKAUMK NOJHIDHPOB B NPOH3BOICTRE NOJUrpauuecKHx Kpacox.

Hewmestiy 3aMeHHTeNeM pPaCTHTENBHHX Maces ABJAETCA TalJIOBOE MACJ0 —
10GOYHHHA IPOAYKT LEJLTI0/I03H0-6yMaKHOTO NPOH3BOJACTEA.

Tannosoe wmacso npeactaBaser co6of cMecs OAHOOCHOBHHX KHCJOT Tepile-
HOBOI'O psifia (GJH3KMX N0 CTPOEHHIO K KHCIAOTAM KaHHGONH) M  OZHOOCHOBHBIX
KHDHHX KHcAOT (CM. Tabn. 3.1). Ero ¢uznko-xmmuveckue CBOHCTBA 3aBHCAT OT
BALA JDEBECHHH, YCJIOBH{I NPOM3PACTaHUA AepeBa M MeToAa nepepaGotku. Ilo-
CKO/IbKY KHCJIOTH KAaHH(ONH He BCErAa IKeJaTellbHO BEOAHTL B aJKHAH, HX
OTAGIAOT OT TALJIOBOTO Macia RUCTHANAuMedl. HawmGomee wacro HCIOJIb3YIOT
ciefyomue ¢pakuHun;

KHDHBIE KHCJIOTH TajnioBoro macaa (JKKTM), NIPeACTABASIOMYE CO60l CMech
OJICHHOBOH H JIHHOJEBOH KHCJIOT CO CTENeHbIO 9HCTOTH 97—989;

AUCTUIJIMPOBAHHOE TaJIOBOE MAacJio (IATM), coaepxamee 30%  xwuemor
‘TEPIEHOBOTO psAfad H 669, KUDHHX KHCJIOT, Sty ¢pakuuo o6hyHo HCIOJNB3YIOT
B KadecTBe 3aMeHHTeNS KanudoJu.

B saBucumoctn ot BHAa ¢paxuuu, uCnoMB30BaHHON NS MOAHGUKALHY,
ANKHAH NPHOGPETAIOT T€ HJH KHHe CBOHCTBA — aHAJOTHYHO MOAUQHKALUE PACTH-
TEJbHEIMH MacJaMH H KaHH(OJbIO,

CBOifCTBA aJKHAOB 3aBHCAT TakXe u OT THNA nonuona. I'iuepun u menta-
BPHTDHUT, DEarupys ¢ ABYXOCHOBHHIMH KHCJOTAMH 06pasyioT CeTyarhe CTPYKTypHI
ToJI#MEpA B NOKPHITHH. DBaarogaps Gosee BHCOKOM aTOMHOCTH (4 THAPOKCHJA)
neHTadrajieBrle  aJKUAH OTBEPHKAAOTCH OHICTPee raudTaNeBHX U o6pasyiot
Gostee TBepAHe H GleCTAMHUe TIOKDHITHS.

Aaxunnple mosuMeps HCNONb3YIOTCA JJsi HPHTOTOBJAEHHS MHO-
JKECTBA JNAKOKDACOUHHIX KOMIMOBHUHMI PAa3NHYHONO HA3HAUEHHs: Ma-
JISIPHbIE KDACKH MM HADYKHBIX H BHYTPEHHHX paboT, aMaau no Me-
TaJJNNY, 3J€KTPOU30JIALUHOHHbEIE JAKH. HUcnoarsyercs  cnoco6HOCTD
4JIKHIOB XHMHYECKH B3aHMOIEHCTBOBATh 1O CBOGOLHBLIM ¢byHKUHO-
HAJLHBIM TpYNNaM ¢ IPYTHMH NOJHMepaMH. [lInpokoe npuMenenne
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HaWIJIH aJKHAHO-Kap6aMHIO- H Me.naMpmoq)OpMa.zn:zlermmblel;i aIJ:I-
KU IHO-TIOJIMypETaHOBbIE, aJKHIHO-CTHPOJBHBIE H ApYrHe MOJHMEpHL.

Pacuer onTHMAaNbHHX pelentyp ajknpoB. M3 ypaBHeHH: Kapoazglcﬂaﬁey;:g:
HABJIMBAIOIIET0 CBA3b CTENEHH 3aBePIUEHHOCTH DeaKUHH ch;en;;u(px;HmHoganb_
LIeHHe KOMIIOHEHT!
cM, ra. 1), caepyer, 410 COOTHO -
ﬁggn,( onpene.nxzc;-r BO3MOKHOCTb [POTEKAHUS] DeAKIMH Hno n%ﬂf,ﬁfﬂ,?og%pﬁggﬁﬁ.
HJOB IOJHKOHACHCALUA
a. IIpu cHHTe3e HEKOTODHIX aJK 0 &
ﬁmo HpePHCTBopHMOl"O IPOAYKTa, KOTODHA He MOXKeT GOHTb gcno;r::ga:cﬂ BMeTTeon
HOJIOTHH JIaKOB M Kpacok. IlosToMy mpeACTaBjser 6onbm§goﬂﬂoﬂ pcMeCH oA
i HKIUOHAJbHOCTH Dpeak
cuera peuentypH Ino cpepuelt ¢y
%a‘;{:{eﬂupro Kap%aepca, COrJIaCHO KOTOPOMY CTelleHb 3aBepLIEHHOCTH peakuun P

COCTaBJIALT:

p=2/f-2/(xf),

rle I — CTemeHb KOHZeHcamum; f -—CPEILHH;iH g{ggﬁu;ﬂ;gsggﬁ;; cg:;:rjglﬁ -
HH
TTocKOJMBKY B MOMEHT XKeJlaTHHH3aIl
YHHE BTOpoﬁquIeH YPABHEHHs CTAaHOBHTCS HECOH3MEPHMO Mas.n no cpanu:::ex?mg
nepm;m. Ha ocuoBamuu 3toro ujeHoM 2/(xf) MoxXmuo npeneGpeub H yp

npUMeT BHA:
P)K =2/f.

bHOCTb CHCTEMH fcp paBHa:
Hcxopnas cpeHsisi QyHKIHOHAN 3
pr =€y /mo,

o . _ B
rIe e, — UHCIO SKBHBAJIEHTOB B 3arpy304YHOH DeLEenType; MMy — YHCIO MOJEKYJ
3arpy3ouHoil peuentype. A COCTABHE:

Torma cremenb stepuduKanum (CTeneHb 3aBe_EmeHHocm peakIuu) y
P)K = 2m0/60_

O6niyno B pellenTypax AJjs CHHTE3a aJKUIOB 1'1pezlycn,foTp;;x:aKunalislfnnooxjI urali-{el-
aBepIueHus -
03TOMY K MOMEHTY IOJHOTO 3
D omnaw 5o KapO arupyior. Torga ofmee uyHCIO
GOKCHJIbHHIE TDYINH yXe IPOpearupyior.
D pamin. Gyzer paBHO 2 (YABOEHHO-
HTY 3KBHBaJIeHTOB OyZeT p
NPOPeardpoBaBIIHX K 3TOMY MOME :
MI})I I!)mc.nyp KHCJAOTHHIX SKBUBajieHToB), H ypaBHeHHe Kaposepca mpumer BHA:

Py =mqgle, =K,

rAe myfex — aJKUAHAS KOHCTAHTA. )

8 H(])J/HK [OJHOM 3aBepUICHHH peakuun Px=1, cnen}gBaTenbxzc;I,szi)nxurfxpﬂez;;uxfggT
Ha IpaKTHKE HecK

cranra mpH 3ToM paBHa 1. OgmHako ‘

ezm}muy,pln‘o JaeT BO3MOMKHOCTb NPEeJOTBPATHTh JKETATHHH3AIMIO B IpOILecce

CHHTEe3a H XpPaHeHHd.

TexHosorus moayueHHs anakupoB. Kak OblJO NOKazaHO paHee,
aJKHIHbIe NMOJUMEDPH MOXKHO NMOJy4aTb H3 OOJBIIOrO YHCJA Hc}i{:ézé
HBHIX NPOAYKTOB, YTO B CBOIO OUEpPelb OKa3hIBAeT CYIIECTBE :
BJHSHHe Ha BbIGOp cmocofa OpOBENEHHS TeXHOJOrHYeCKOro npo
uech%n HCTIOJIb30BAHUH CBOGOIHHIX OXHOOCHOBHEIX KHCJIOT JaA 1:118:
IH(HKALHH TPOLEeCC CKJAablBAETC H3 JABYX OCHOBHBHIX cuTanéa:.eHT_
JAH3TepHOHKALHH H NPHUFOTOBJEHHS paCTBOpa 3alaHHOH ;eJﬁ,Hu-
pauuu. Ilpy MopuuuupOBaHHH HepaCIIeNJEeHHBIMH pPAacCTHT
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Puc. 2.2. Peaktop ¢ HHAYKIUOHHEIMY
060NpEeBOM M BHYTPEHHHM 3MEeBHKOM:
1 — HHAYKIHOHHBIE Karywky; 2— KOXyX;

3— JdonacTHas MeUlaJKa; 44— BHYTDE€HHHI%:
3MEEBHK

MH Macnamu pobaBisercs elne-
OZHa Craand — mepesTepHpuka-

Nlap g pacTHTEJIbHOrO Macaa.
Peakuuio nonustepupukanun.
J2rm MOXKHO NpPOBOAHTEL ABYMS CHOCO-
OaMu: GJIOYHBIM H a3€0TPONHBIM.
Body Ilpn 6n0ounomM wMeroge npo-
IecC nmpoBoAAT 6€3 pacTBOpHTe-
KonGencam

JI5 U yAaJeHHe peakIHOHHOH BO-
OBl MPOHCXOAHT 33 CYET HHTEH-
CHBHOTO NEpEMEIIHBAHHS peaK-
IHOHHOH MAacCH NpH BHICOKO{ TeMmneparype. Ilpu aseorponuom
cnocobe nosuaTepuuKamus IPOBOANTCS B  npHCyTCTBHH 2—3%
Kcuaoaa. Kennoa ¢ Bogoi o6pasyer 43€0TPONHYI0 CMeCh ¢ TeMIe-
partypoii kunenus 95°C. Takum 00pa3oM, peakmHOHHAs BOga yna-
JAIETCA M3 MACCH B BHJE a3€0TPONHON CMECH ¢ KCHJIOIOM npu 6o-
Jiee HH3KOH TeMneparype, ueM NpH 610YHOM MeToje.

B Hacrosimee Bpems B TPOMHINJICHHOCTH aJKHIHHE NMOJHMEpH
NONy4aloT NepHOAHYECKHM ¢ TIONlyHENpDEPHIBHEIM ~ MeTOgaMH.
W B toM, u B apyrom cayuae ocHoBHLIME annapaTtaMH, B KOTODHIX.
UPOBOLSATCA CTaAHH NepesTepuuKaLun H nonusTepruKanHn, sB-
JAITCST pEakKTOphl, CHaOKeHHHE YCTpO#iCTBaMH /s Harpesa,.
OXJIAXIEHUSA 1 INepEeMEmIHBAaHus PeaKUHOHHON MacChl, [Mockoabky
NEPESTEPHOUKANNIO H NOAHKOHIEHCAIHIO TIPOBOASIT Hpu Temuepa--
Typax 200—250 °C, peaxrop au6o 000rpeBaloT  BEICOKOKHIISAIIUMH:
TensonocuteasiMu (BOT), iu6o npumensior 3/IEKTPOHHIY KIHOHHEI i}
oborpes (puc. 2.2). ITocaenuui 6aarojaps MeHbue HHEPUHOHHO-
CTH obecneunBaer 6oJee TOHKOe perypoBaHue TeMmmepaTypHOro-
pexuMa B peaktope. KpoMme 10ro, B stom Cclydae OTHajgaer Heol-
XOIHMOCTL B NOMOJIHUTENBLHEIX COODYIKEHUSAX, TPeOYIOIHX ClelH-
aJILHOrO O0C/IyKHBAHHS (KOTeJIbHOH BOT), tpy6onposozax u Ha-
cocax pis TpaHcmoptupoBaHHs BOT; ~ o6aeruaercs aBTOMa-
TH3auds NPOW3BOACTBA, YJyWIIAIOTCH CaHATApHO-THI'HeHHYECKHe
yeIoBus Tpyna. OZHAKO 3J€KTPOHHIYKIHOHHEL 060rpeB 3KOHOMH-
4ECKH HEBHIrOZHO NPUMEHATL B pafioHax ¢ ReDHIHTHOR 3JeKTpO-
3Hepruei.

Ha puc. 2.3 npeacrasnena YHHBEPCAJLHAA TEXHOJOTHYecKast

CX€Ma INPOH3BOACTBA AJIKHIHBIX OJIMTOMEDPOB NMEPHOAHYECKHM CIIO-
cob6oM.

B peakrop ! u3 mepmukor 2 3arpyXaioT pacTHTeNbHOE Maci0 M MHOIO-
ATOMHEI COHPT W NpH DaboTaomed MeMajKe NOBLIIAOT TeMIIEpaTypy peakuH-
OHHOH MaccH g0 230—260°C, Crammio nepesTepAdHKALNN NPOBOAAT B cpene
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@HEPTHOr0 rasa BO H36elkaHHE NOGOYHHIX OKHCJIUTENBHHIX npouec;on.nll%lgw'ri
e s ae oo pamposaascr pesvisouion ey Hosseaui choco
PR ey Tb 3a TedeHHEM npouecca
ZaeT BO3MOXKHOCTh aBTOMAaTH3HPOBATh KOHTPOJb H CJAEAH o
HOrO IyJbTa ITIPH YCTaHOBKe XATYHKA HENOCPEACTBEHHO B P
< nell'{l';%i’g;cononuioaneﬂcgmuy MOXHO OCYIIECTBJATh GJOUHEIM H a;;;'}r{;;t:&ﬂum;
cnoco6amu. Ilpn 6.'10‘1(1;)0»4 croco6e 1o o1;01{!1?11;1;14‘3ac;;gg;ﬁﬂ:;epea;;gmameﬂﬂuﬁ’
peakToOp 3arpyxaioT ¢TaNeBh AHTHADUA — Mvomy  Kbnctanmmecknt
au60 KpucTajnmdeckuii. B TOM caydae, xOraa HCIOJb3y T a—"
el er0 3arpy3koif peaKIHOHHYIO MAacCy OXJNaxKAaloT A0 y
ﬁg;ﬁf;{cﬁ&ﬁoﬁ BO}.‘lprio BHyl‘)l‘pP.HHHﬂ 3MeeBHK, KOTODHM o60pynon;:ﬂp§§§:gg:
DTO0 HeO6XOAMMO AJS NPEJOTBPAIICHHS HJM CYIIECTBEHHOrO YMEHbLle
aeMoro ¢TajeBOro aHrHAPHAA.
KH sggcy{:ﬁagneﬂﬂug ¢TaneBni AHTHAPHA 3arpyXaoT 004 CJOH peaxuut{)lmzoxii
MACCH, YTO HCKJIOYAeT ero BO3TOHKY, NO3TOMY OTHajaer ueogxo;m»aocn;wgl bagn};-
BapUTeNbHOM OXJaXJAEHUH COJAEPXKHMOro peakropa. Takum obpasom, I:{C 0163082
HHe pACIVIAaBJEHHOr0 (TaNeBOr0 aHCMADHAA SBJIAETCHA [POTPECCHBHH o Tomo-
JIOTHH IIOJYYeHHsl AJKHJOB, MOCKOJNbKY MO3BOJAET 3KOHOMUTH CHIPbEBHI maeuogo
reruyeckde pecypchl. HesaBucuMo 0T arperaTHOro cocTOsHHSA 63ar313;mﬂ oro
(dTaneBOro aHTrHApHAA I[10Jaya €ro B DEaKTOp IIPOM3BOAUTCA HeGOINb iy Bopa
uuamu. TIpy neco6iiofeHHH 3TOrO YCJOBHS BHANSIOMANACA DEaKIHOH ﬁﬂ acn
MOXKeT BHI3HIBATh CHJIBHOE BCIIEHHBAHHE HJIM JaxKe BHOGDPOC peakUHOHHOH MAacChH
napara, .

" a?‘e;%epa'rypa B peakTope NOANEPXKHBaeTcs HAa ypoBHe 200--250 C()l;i el;z:)m;
CHMOCTH OT DeUentypH cMojH, A Gosee NOJHOrO yAaJeHHS DeaKUMOHH 3 1
H3 MacCH C BHICOKOH Bf3KOCTbIO (OCOGEHHO B KOHIE Hpouecca) peﬁxuug TIpOBO
JAT B TOKe HHEPTHOTO rasa IpH ocTaTouHoM AaBjeEnn 80—93 kIla. BMmecte ¢

/'/,qupu,q Macno
r
T~ y, A }
6
l— d ) Boda Ha
Pmanebsiu
“Yovucmsy
Boda ; fap aHzatpid
Bakyymnas J
e 7
AUHUA Cmotmble
80T ; bodsr
p! 8 Pacmbopumenu
4 10
|
80T 91 |Boda
5 ~1 B flak

-] Cmovnsie Bodst

Puc. 2.3. TexHonoruyeckasi cxeMa MONYYeHHS ANKHAHHIX OJUTOMePOB IepHOZHYe-

e eaeop, g Ga; 4 BHTEJb [IOTOHOB; 5 — eMKOCTb

— ; 2 — MEpHHKH; 3 — CyGIHMalHOHHAA Tpy6a; 4 — yao! > : b b
J{um D::é(l;:gk 2}30}1; 16) 9 — KoHaeHCATODPHl; 7 — pasjAeJHTEAbHBIR COCYH; 8-'—-cmec'urem,, 10
KHAKOCTHBIE CHETHHKH
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NapaMH BOAH W3 ammapara yjaansioTcs NapH  (TaleBOro aHTHAPUAA, KOTOpHE
IPH_OXIaXJCHHH CYGAMMHDYIOTCA, B pesyabTaTe yero BO3MOXHO 3acopeHHe
TPYGONDOBOXOR M CHCTeMH YI4BIMBaHAS NMAPOB M3 peakTopa, Bo wusbexamme
OXJI2XJCHAA BHXOAfIleH H3 DeakTopa NaporasoBod CMECH €e HanpaBlfT B
o6orpeBaeMuii TennooBbMen K 3 THIA «Tpy6a B TpyGe» (CySauManmonnas Tpy6a),
B KOTODOM HEe MDOHCXOJHT H3MeHeHHsS arpPeraTdoro COCTOSHHS BHXOAAIIHX MapoB.

Uz cy6namaunonnoin TPy6H 3 napu nocTymaor B VIOBHTENL NOrOHOB 4,
ODOLIaeMH CBeDXY BOAOH, B KOTOPOM MPOMCXOAST KOHJGHCALUMNS JKHAKOCTEH W
cybnmumanua ¢ranesoro aHrHApuAa. Bce npoRyKTH BMecte ¢ BojOH w3 YJIOBH-

TeIA MOCTYNAIOT B eMKOCTh §, OTKYAA 3arpA3HeHMas BOJa HANpPaBAsercs Ha OuH-
CTKY HJIH Ha CIKHTaHHe,

3a13epu1erme CTajguu NONMUKOHACH CAaLHH ONnpeneNndIoT 10 KHCJIOTHOMY qucny
H BA3BKOCTH MACCHIL

Ilpn nmpoBesennn nommkongencammn mo 43e0TPONHOMY MeTOAY K DeakTopy

JHBHOA TPYOKH H BOAY A0 rpaHEum Paszena aseorpomHoit cMecH. Ilo OKOHyaHHE
3arpysku ¢raieBoro aHrmApuaa TeMnepaTtypy moeemanoT fo 200—250 °C (B
SABHCHMOCTH OT peELenTypH CMOIIEI) H BROAAT BTOPYIO nopuuo xeunona, O6pa-

HepesMBHO# TpyGe Bo3Bpamaercs B peakTop. OKOHYAHHE CTANHW MOMHKOHJeHca-
LHA ONPENe]SAIOT IO KMCIAOTHOMY YHCAY H BA3KOCTH CMOJIBI,

AseorTponHui wMer OZ NaeT BOSMOXKHOCTb MOJyYaTh Mpo-
AYKTH GOsiee CBETJIOr0 LBeTa, yeM IpH HCHOMBL30BaHHH 6J0YHOrG
Meroga. 1o obbacuseTcs TEM, UTO NPH a3€0TPONHOM CHOCOGe Bs3-
KOCTb DEAaKINHOHHOM Macchl HHIXKEe, YeMm IpH GI0YHOM, H MO3TOMY
NOGOYHEIE DeaKknHH pPasioKeHHs HCXOMHEIX MPOAYKTOB, MPOTEKAI0-
IiHe NpH MECTHBIX MeperpeBax, mpaKTHUECKH HCKJIIOYAKOTCA.

Ilpr nposenenun TOMHKOHAEHCANHH [0 a3€0TpOMHOMY MEeTORY
AOCTHraercs GoJiee MOJHOe yaajeHHe peaxkunOHHOH Boan. Baikuefi-
LIMM TPEHMYyLIEeCTBOM 3TOrO METOAA SIBJSETCS Majoe KOJTHYECTBO
CTOYHEIX BOA (TOJIBKO peakuHOHHas Boaa). OnHako mpm BuIGOpE
METOA2 TPOHSBONCTBA CJENYeT YYHTHBATL OCOGEHHOCTH XHMHue-
CKHX npoueccoB. Tak, Hanpumep, 6a0unmbI MeTox uesecoobpasmno
HCIOJIb30BATh B MPOH3BOACTBE JKHPHBIX  aJKHIOB, MOCKOJILKY NP’
NPOBEICHHH MOJHKOHAEHCALHH a3€0TPONHBIM MeTooM Tpebyercs
Gosee AJHTENBHOE BpeMs. BJOYHBI MeTon Gosiee mpocT B ammapa-
TYPHOM OpOpMIEHHH H MeHee 3HEProeMox.

PH NOJYYEHHH aJKHAOB NOJNYHENpephH BHH M METOZOM
IPOBONATCS TPH CTagHH — mepesTepupHKanHs, NOJIyYeHHe KHCJBIX
3(HPOB H MONHKOHZEHCAIIHS.

Crazus nepestepudaxanun UPOBOAATCS MO HeNpPePHBHOH cXeMe mpu  220—
250°C B xackaze aByx peakropoB I um 2 (puc. 24) c 3JIeKTPOMH AYKLIY OHHEIM
o6orpeBoM. Peaktop | 000pyAOBaH BHYTpeHHEH KaMepoi CO WIHEKOBHM YCTpORi-
CTBOM, PACMOMIOKEHHHM Ha OAHOM BAly C AKODHON MeIIANKOLL,

Bo BHyTpermwoo xamepy peakropa I MOXAOT rAMUEpHH H Macio JLO3UPOBOY-~
HHMH Hacocamu 9 m [0. Tlpm BpameHuH mmexa NPOHCXOAAT CMellleHne KOMIO-
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Puc. 24. Texmonoruyeckass cxema ITONYYeHWUs] AJKHIHBIX OJIMTOMePOB HOJYHempe-
BIBHBIM METOLOM:
Ip 2 — peakTophl AaA nepesTeprdHranuH; 3 — TenaooOMEHHHK; 4 — DEaKkTOp JJA KHCJAOro

nepestepudukara; 5 — cy6AUManHoHHAA TPYOGa; 6 — YJAOBHUTENb IOTOHOB; 7 — eMKOCTb-XDAHHIH-~

; §— acoc: 9—11 — no3upOBOUMbIE HACOCH CO-
KHCAOro mepesTepHduKara; 8§ — morpyxuofi u : g
gfl‘eBeﬁJgBeHHO Bas rl:)muepuﬂa, pac’mrenbmro Macna H pacmlas.negﬂoro d)g:;sec;ll;c; ;;rggg;xn
Aa; 12— cMecHTeAb; 13 — KHIKOCTHHIE CUETUHKH; /4 — peakTOop; 15— pasp
H

HEHTOB H MeJJIeHHO€ DABHOMEDHOE NPOJABHIKEHHE HX B HHXKHIOIO YacTh Bnﬁ;ﬁ:gg
KaMepH. CKODOCTh MOJAYH HCXOAMHX KOMIOHEHTOE H 4acToTa Bpamemgﬂ Jemanma
paccuMTaHH Ha ONpeflleleHHOe BpeMs npeChIBaWHsi MaccH B peaxro? oo CTHHO
NepesTePHPHUIUHPOBAHHOE MAC/IO HEeNPEPHBHO BHXOAHT H3 DeakTopa :p 3 grp
Lep B BepXHell €ro yacTu H Mo pr69nponony nocTymnaer caMoTexclzlnémmll-)um op
2, o6opyAoBaHHHH SAKODHO-JOMACTHOH Memankoit. 3xech mepesTep
Bepu}x;:ggg;l CTafius — NOJIyYeHHe KHUCIBIX 3cbnpon—npono,um6c;1 TaKKe KHeCIJI;l)ﬂeé
DPHBHHM MeTOAOM B peakTope 4 C 3JIEKTPOHHIYKLHOHHEIM 0 orpelao»,f.am}:I ie
30HpH NOTYydYaoT NDH B3aMMOJEHCTBHH NepesTepHOHKATA C d)T'aneBHMeK'ro §p2
zoM mpu 180—200°C, noatoMy mepestepudukar, Buxonﬂmnl_rlx H3 pucbmga'r "
NPONYCKAOT yepe3 Temnoo6MeHHHK 3, OXJaxKaaeMbifi Bongﬁ. epesTﬁep axar ¢
remnepatypoit 180 °C HempepHBHO nocrymaer B peaktop 4 IOZ cJI0 aeIT)cﬂ Lo
Hoil MacCH, a pacimvaBjeHHHH (TaneBLI aHTHADHA HENpPEpHIBHO Hofll " eumga-
aKTop 4 AO03MPOBOYHBIM HacocoM I] B MMXKHIOI YacThb DeakTopa.. epem
HHe DeaxUHOHHOM MAaCcCH OCYHIeCTBJAETCSH SKODHO-JONACTHOM Mema%xou. )
CkopocTh MOAAYH HCXOJHHIX KOMIOHEHTOB DACCYMTAHA TakHM 06pasoM, ‘lTO):{
6ol 3a BpeMs mpeGHBaHMA MaCCH B DeakTOpe peaklusi o6pa3oBauusi Kﬂgggﬁ
3¢upoBR 3aBepmmnack. Kucibie sdupn BHXoAaT H3 peakTopa 4 qe'zpeB :eP i
IITYUeP ¥ HNOCTYNalT B 0o00rpeBaeMyi0 €MKOCTb 7 ISl XPaHeHuS; 7B 6e14 i
MOTYT XDaHUTBCA MIJIHTRIbHOE Bpemu6e3 paccnauBanusi, EMkoctb 0 opyzluol}i
BaHa NOTDYKHHIM HacocoM &8, KOTODHI NMORaeT KuCiabie B3OHPH B CHeAYIOLL
PeakTop ANs npOBeleHHs CTaMM NOJHKOHAGHCAUMH IO NePHOXMYECKOMY METOZy,
OIMMCAHHOMY BHIILE,

2.1.5. HenacblweHnble nonu>upbl

K HeHaCHIIEHHBIM OTHOCAT MOJH(HDL, B OCHOBHON IeNH KOTOPHX
HMEIOTCSl ABOMHBIE CBA3H. B Hacrosimee Bpems NPOMENIVIEHHOCTD
BHIMYCKaeT HEHACHIEHHHE MOJH3)HPH Ha OCHOBE . MaJieHHOBOI
KHCIOTH HJH €e  aHrHApHAa (noJaHsGHpMaleHHATH),

69



a TaKXe Ha OCHOBE aKpHJOBHIX KHCIOT (HOJMH3GHpaKpU-
JaTH).

Noanagupmanennatbi — noansGHPE JHHEHHOTO CTPOEHHSA, TO-
JydeHHbBle Ha OCHOBe MaJeHHOBOM KHCJIOTH M TVIHKOJeH (3TH/IeH-
IVIHKOJ/Ib, AHITHJEHIVIHKOJMb, MNPOMHJIEHIVHKOAL). O6HYHO BMECTO
MaJIEHHOBOH KHCJIOTHI HCHOJB3YIOT €€ aHTHAPHAL.

ITpounecc o6pasoBaHHst MONH3GHPMaJeHHATa MOKHO npexcra-
BHTD CJEAYIOLHM 00pasoMm:

CIHz?H
+ HO-R-0H —
OC\ /CO /
ManenHoBbIy riuKonNe
aHrnapua

0 0 0 0

! ] I I I
‘> H[-0-R-0-C-CH=CH-C-0-R-0-C-CH=CH-C-],OH

nonuatpupmanenHar

Hapsiny ¢ masennoBeIM aHMHADHIOM B KauecTBe MONU(DHIMPYIO-
WHX A00aBOK HCMOJIBb3YIOT afHIHHOBYIO, Ce6aluHOBYI0, H30hTade-
BYIO, OpTO(h)TajJeByl0 KHCJIOTH. BapbHpys cOCTaB H COOTHOIIEeHHe
TaKHX KHCIOTHHX A002BOK, MOXHO MOJYYaTh TOJH3(HpMaJeHHa-
Thl C Pa3/IMYHOH CTeNeHbI0 HEHaCHILIEHHOCTH, a TaKKe BJHATbL Ha
3M1aCTHIHOCTb H XHMHUECKYI0 CTOHKOCTb TOKPHTHH. HcnosssyeMeie
B JIaKOKpaCOYHOH TNPOMBIUIIEHHOCTH NOJHI(GHPH  OOGHIYHO HMEIOT
MoJeKyasapHyIo Maccy 800—1000.

ITonnsdupmanensaTs HeCOCOGHH K pamMKAaJbHON TIOMONOJIH-
MepusalyH H3-3a NPOCTPAHCTBEHHHIX 3aTpyAHeHHH. ITosroMy mas
MOMy4eHHs] HeOOPaTHMBIX MOKPEITHH C CETYaTOH CTPYKTYpOH NOJMH-
Mepa B noaH3QHpPMaseHHaTH BBOAAT A4KTHBHHE HeHACHIIEHHBIe
MOHOMEDH HJIH OJHrOMepH (CTHPOJ, AHIGHD TPHITHIECHIJHKOAS H
METaKpHJIOBOH KHCJOTHI, aJJIHJOBHE 3¢hHpH). B cayuyae ucnoanso-
BaHHS CTHPOJ2 006pa3yioTCs CIIHTHeE TMOAHI(DHPHbE CTPYKTYPH Clle-
AYIOLLero Buaa:

C“%_?H-“.
‘ Cry '
= ROCO - CH-CH- 0CO- R~ 0CO - CH- CH - 0CO -~
HC - CoH HC - CoH
CH, CH,

i
----ROCO-CH—(IIH—OCO-R-OCO-CH-CIZH—OCO----

. .
. .
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ITomuscupmasenHaTel OORIYHO MMeEIOT He(OJbINYIO BSSKOCTD,
H HX, KaK NpaBHJO, He Tpe0yeTCs pasBOLHTL PAaCTBOPHTEIAMH, UTO
BecbMa BaXXHO C 2KOJOrHYeckod TOUKH 3peHHd. Kpome Toro, BHICO-
KO€ colepXKaHHe MJIeHKooOpa3oBaTteass B JaKOKPacOYHOM Mare-
pHaJje CHocoOCTBYET MOJYUeHHI0O HOKPHITHH GOJbIION  TOJILIHHEL
(mo 300 MxM) mpH OZHOKpAaTHOM HaHeCeHHH. DTO NO3BOJSET 3HA-
YHTEJNBHO COKPATHTh IHKJ OKpacOUHHX paboT.

CuHres nouu3dHpMaJeHHATOB TIOAYHHSETCS OCHOBHHIM 32KOHO-
MEpPHOCTSIM peakUHH TOJHKOHJAeHCAUWH, HO HMeeT H HeKOTOpHe
0COOEHHOCTH, a HMEHHO — BO3MOKHOCTL INPOTEKaHus MNOOGOYHHX
peaxknui.

JIBOliHEE CBSI3M MAJNEHHOBOH KHCJIOTH B I[PHCYTCTBHH KHCJIOPOAa BO3AyXa
CIOCOGHH K OKUCJEHHIO, 4TO B KOHEYHOM HTOTe MOXKET IPHBECTH K DPa3BETBJICHHIO
MOJNEKYJ M JHaXe IKeJaTHHU3ALHH DEaKUHOHHOH Macce. IIpoTekaHHe NOGOYHBIX
peakuuii N0 ABOHUHIM CBS3AM 00yCJOBJHBAaeT noTeplo (YHKIHOHAJBHEIX TpyI,
YyUACTBYIOIIMX B peaKUHWsX IPH OTBePXKAeHUH NOKPHTHH. Hifd mnpeROTBpaIeHHs
NOGOUHHX peakUM#i [ONHITepHPUKAUUIO IPOBOXAT B TOKE HHEPTHONO rasa H
npu teMieparypax xo 180—190°C.

Ilpu nonydeHMH NONM3(PUPMATEHHATOB BO3MOXKHA KUC-TPAHC-U30MEDH3ALHA:

HOOC C—C/COOH HOOC\Czc/H
e AN 7 AN
H H H . COOH
tymMaposan Kucnorta
(TpaHc-gopma)

ManeMHoBana KUCnorta
(uuc-dhopma)

ITpomecc mepexoia yuc- B Tparc-GoOpMy NDOHCXOAHT NPH TeMIeparype 140—
150 °C u xaTaIu3HpYyeTCsl KUCJIOTAMH, BOXOH H COJSAMH METaJIOB.

BHIO yCTaHOBIEHO, 4TO 4uc-GOpMa (MaJeMHOBAS KHCJOTA) Gosee CKIOHHA K
nporekaHuio noGoyHHX npoueccoB. Kpome Toro, mpH 06pa3oBaHHM NOKDHTHS B
Ipomecce CONOJHMepH3alHH C HeHaCHIIIEHHBIMH MOHOMEDAMH NDHHHMAIOT y4acTHe
Tpanc-u3oMepH (¢yMapoBas  KHCJIOTA), KOTOpele B JeCATKH Da3 aKTHBHee
yuc-a3oMepoB. C yBelHueHHEM COAEDXKAHHS TPaxc-GOPME B monHadupe yaydma-
10Tcsl QU3UKO-MeXaHHUeCKHe CBOHCTBA NOKDHITHA,

KoMnosnluy Ha OCHOBe MOJH3(HpMAaJeHHAaTOB B 3aBHCHMOCTH
OT cOCTaBa KOMIOHEHTOB JeasATcAd Ha mapadHHCcOogepXKalHe
H GecnapaHHOBEHE.

[Mapa¢uHcoaepiKamue JakH COAEPXKAT B KayeCTBe Hempenesb-
HOrO MOHOMepa CTHPOJ. Ero 0coGeHHOCTHIO SIBJISAETCS CHOCOGHOCTD
06pa30BLIBATH YCTOHUHBHIE TEPOKCHAHLIE PAJHKaJE B NPHCYTCTBHH
KHCJOpOAA BO3ayXa. B pesyabrate peakious CONOJHMepH3alHH
cTHpoJa ¢ moax3bHpMasenHaTOM npH 00pa3oBaHUH MOKPHITHA Ha
BO3yXe CHJIbHO 3amenJsercsl. [IpH BBeleHHH B JIaKOBYI0 KOMIO3H-
nmio 0,1—0,2% napacuHa Ha NOBEPXHOCTH HaHeCeHHHIX MOKPHITHH
oGpasyercsl naeHKa BCTJBIBIIEr0 napaguHa, MpefoTBpalamouas
ROCTYH KHCJAOPOAA K (HOpMHPYOLIEMYCS HOKPHITHIO.

ConosuMepH3alns noau3GHpMaieHHaTa co CTHPOJIOM B GeCKHC-
JIOpORHOH cpele NPOTEKAaeT B MPHCYTCTBHH HHHIHAaTOPOB NEpPOKCHA-
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HOTO H THAPONEPOKCHAHOrO THNA ¢ TeMIepaTypod passioxKeHHS
60—100 °C. OcoGeHHO BaxXHO OTMETHTb, UTO TEMIEPaTypa OTBEpHK-
JeHUs HOKPHITHS OHpefesseTcs TeMIepaTypoli pasjioKEeHHS HHH-
uuaropa Ha cBOGOAHEIe pajgHKaau. [loaToMy ajast yckopeHHS pas-
JIOXKEeHHS NEepOKCHIOB MpH OGHIYHOA TeMmepaType B MOJHMepH3a-
IHOHHHH JiaK BBOJAAT YCKOPHTENH (CHJbHBHE BOCCTAHOBHTENH). BH-
6op ycxopureas 06yc/IOBJeH THIOM HHHmHatopa. Hampumep, aas
THAPONEPOKCHIOB 3()(PEeKTHBHEIMH YCKODHTEJNSIMH SIBJASIIOTCS pac-
TBODHMEIE B YrJieBOAOPONAX COJH NOJHBAJEHTHHIX METaJIoB (Hag-
TeHaTel, JHHOJE€aTH KobagabTa). Il yCKOpeHHs pasyOKEHHS Iep-
OKCHAO0B 0OJ/lee NMPHTOAHBI TPETHUHHE AJKHJIAPHJAbHEE AMHHH (IH-
METHJAAHHJINH, THMETH/I-N-TOAYHIHH H 1p.). [IpH H36LiTKEe YCKOpH-
TeJs, TaK K€ Kak HpPH ero HeJOCTaTKe, OTBEPKAEHHE IOKPHTHH 3a-
Menasercss. OnTHMa/bHOe cOfep:KaHHe 1A KOOGAJbTOBEIX YCKODH-
teqelt cocrasasier 0,01—0,5% or Macch Jaka, a gas AMMeTH/IaHH-
anna — 0,06—0,29%.

IIpn cMemeHHH Jaka C WHHOHATOPOM H YCKOPHTEJEM COMOJH-
MepH3auus NMOJH3(pHPa CO CTHPOJOM IIPOTEKAeT ¢ BOJBIIOH CKO-
POCTEHIO, II03TOMY JIAKH Ha OCHOBe NOJH3(DHDMAaJIEHHATOB BHINYCKa-
I0T B BHA€ MHOTOKOMIIOHEHTHHX CHCTeM. BpeMs, B TeueHHe KOTOPO-
ro KOMIOZHIHMA II0CJe CMEIIeHHS KOMIIOHEHTOB OCTAeTCS NPHIOZHOMN
BJIS1 HaHeCeHHS] Ha NOBEPXHOCTb, Ha3HIBAETCS HUBHECNOCOOHOCTHIO
KOMIIO3HIHH. JTOT MOKAa3aTeJb 3aBHCHT OT CTENE€HH HeHACHILeHHO-
CTH IIOJIH3(HDPA, TPHPOAL HHAIHMATOPA H YCKOPHTENAS H KOJebJaercs
OT HECKOJIbKHX MHHYT IO HECKOJBKHX YacoB.

B 3aBHCHMOCTH OT XH3HECHOCOOHOCTH KOMIIO3HIHS MOMKET OLITh
ABYX-, TP€X- H YETHIPEXKOMNOHeHTHO#. JIByXKOMIOHEHTHHE JaKH
COCTOAAT M3 [ABYX KOMIIOHEeHTOB: IoJdytdabpHKaTHHH Jjak (pacTBop
nonuspupa B MOHOMepe ¢ [JOGaBKOH YCKOpHTeNAsI) H pacCTBOD
BCJbiBalonmeli 100aBkH (mapaduH) H HHMUHATOPA. TPEXKOMIO-
HEHTHbIe KOMIIO3HIHH COCTOSIT H3 TPeX PacTBOPOB: mMOAu3bHpPa B MO-
HOMepe, YCKODHTENAS B MOHOMepe, CTHpOJa ¢ HHHIHATOPOM. B ue-
THIPEXKOMIIOHEHTHOH CHCTEME DPacTBOD BCMJHBaKOIed n06aBKH (a-
cyercs oTAe/bHO. MHOMOKOMIOHEHTHBHIE CHCTEMB YaCTO HA3bIBAIOT
MHOTOYNaKOBOYHLIMH, HOCKOJBKY KAaXKAHH KOMIOHEHT BHIIYCKAETCSH
B OTAEJbHOH yIaKOBKE.

Hcnonb3oBanue mapadHHa B CTHPOJACOIEPKALHX NOJHI(GHPMA-
JEHHATHBIX JaKax CO3JaeT HEeKOTODhHle TPYAHOCTH NIpH HaHeCEHHH
IOKDBITHI, Tak KaK NMPH Onpele/eHHHIX YCJIOBHAX [pH OTBepKie-
HHH TIOKPLITHS OH BCHJBIBaeT miox0. Tak, mpu TeMuepartype Boa-
nyxa Huxe 18°C npOHCXOXHT KpHCTajnH3auds mapaduua, H OH
oCTaercs B TOJIE cj0s, 00pa3ys MyTHoe NHOKpeITHE. Ilpu caui-
KOM BBICOKHX TeMleparypax mapaHH O0CTaeTcs B pacTBOPHMOM
COCTOSIHHH JaXe [OCJe HayaJa coloJuMepHsanyuu. [lpu HopMamb-
HOM TEYEHHH MNpOIecCa OTBePXKAEHHS NOKPHITHA Bech napadus
BCIUIBIBA®T Ha NOBEPXHOCTH H YAANSAETCS C TBEPAOrO IMOKDPHITHS
npH MJIHGOBAHUH,
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HecMOTpsi Ha OTHOCHTEJBHO HEBHICOKYI0 CTOHMOCTb H AOCTYM-
HOCTb, CTHpOJICOAEpIKALINEe JAKH HMEIT pAA CylieCTBEeHHHX Helo-
cTaTKoB. K HHM MOXHO OTHECTH HHTHOHpOBaHHE COMOJHMEpPH3ALHH
KHCJIOPOAOM BO3AYXa, BO3MOXKHOCTb MJIOXOr0 BCMJLIBaHHs NapagH-
Ha, HeoGXOZHMOCTL WIIH(OBKH mOKpuTHsa. OpaHako mHpokoe pac-
MpOCTPaHEHHe JAKOB 3TOr0 THNA OOBACHAETCA DSNOM IEHHBIX
CBOHCTB MOJyYyaeMHX TOKpHITHI: XOpouIeH airesHed kK IpEeBECHHE,
CHJABLHEIM TJSHIEM, BEICOKMMH TBEpPAOCTbIO, XHMHUECKOH CTOHKO-
CTbI0 H BOJZOCTOHKOCTBIO.

B cocraB 6ecnapadgHHOBH X JaKOB BMECTO CTHpOJA BBOAAT
akpunath. HanGoJgee pacnpocTpaHeHHbHIM SIBJISETCH TPHITHJIEHIJIH-
KoJeBbIfl 3dup MeTakpuaoBol KueaoTel (TITM-3):

CHy = ? - 0CO0 - (CHy)p - 0 - (CHz)2 - O~ (CHy), - 0CO - C‘J =CH,
CHz - CH; ~

TTonumepuzanua TI'M-3 B MeHblllell cT€eHH HHTHOHPYETCS KHC-
JOPOIOM, YeM MOJNHMEpH3alHsA CTHPOJa, MO3TOMY OTrnajaer Heol-
XOAHMOCTL B M3OJSIHH OTBEpPIKI2eMOro MOKPHITHA mnapa(HHOBOH
[JeHKOH. C

S¢up TIM-3 MeHee peakuHOHHOCHOCOGEH, UYeM CTHPOJ, ¥ TIO-
3TOMY NpPOIOJIKHUTENbHOCTh CYIIKH OecnapadHHOBLIX JaKOB' 3HAaYH-
TeJibHO GOJIbIIE [0 CPaBHEHHIO ¢ MPOJOJKHTENbHOCTBIO - CYIIKH
napaduHcoaepxKamux JgakoB. OfHaKO BpeMs OTBepKAEHHS MOXKET
6uTh cOoKpauieHo 10 40—50 MHH, ecJH ero NpOBOAHTH TIPH - OBHI-
meHHBX Temneparypax. Cepbe3HhiM npenMmyilectBoM TTM-3 mepex
CTHPOJIOM ABJSETCH eTO HH3KAH JIETYecTh, YTO CHOCOGCTBYET yiyu-
IIEHHIO CAHHTAPHO-THIHEHHYECKHX YCJIOBHH TpyAa B OKPACOUYHHIX
IexXax H COKpalleHHI0 moTepb MOHOMepa IIPH OTBepXAEHHH MO-
kpbiTHs. TTOKpHTHA Ha OCHOBe KOMMO3HIHH, codepxamux TTM-3,
XapaKTepH3YIOTCS 3HAUUTENbHO 6oJee BHICOKHMH 3JaCTHYHOCTBIO H
agresveil K pasJHYHEIM MOJJNOXKKAM MO CPaBHEHHIO €O CTHPOJCO-
JepKalluMH KOMIIO3HIHSMH. ¥ o

B kauecTBe HeHACHIEHHEIX PeaKIHOHHOCIOCOGHHX MOHOMEpPOB
HCIIOJL3YIOT pas3iHyHEe 3GHPHl aJJHA0BOrO COHPTA:

@iCO—O-CHz-CH.—-CHz HG - CO - 0 - CH, - CH=CHj
X ~C0-0-CHy-CH=CHy HC-CO-0=~CHjy-CH=CH,

Awannundgranar AnannuamanepHar A

PacrBopbl NOMH3GHPOB B aJJIHIOBHX 3(HpPaX OGHYHO HMEIOT
6OJBIIYIO BA3KOCTh, YeM aHAJOTHYHBHE PacTBOPH B CTHPOJE, IIO-
3TOMY B HHX NPHXOMHTCS BBOJAHTH GOJIBIIOE KOJMHYECTBO pacTBOPH-
Tead.
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HoauadupakpuaaTel nomyyaor npu MOJHKOHIEHCANHH IByXxOC-
HOBHLIX KHCJOT C NOJIHOJIAMH ¢ 100aBKaMH aKpHJOBOH H MeTaKpH-
JIOBOH KHCJIOT:

‘ CO 0

n \O + (n+1) I
/ n HO-R—OH+ZCH2=CH-C_OH—>
co =-2nH,0

¢Tanessin nonvon
aHruapug

aKpunosaa Kucnota
—CH;=CH-CO0-[-0-R~0-0G CO~],~0-R-0-
~ CO - CH=CH,

AKpui/oBHe KHCIOTH, OyAyun MOHO(YHKIHOHAJIBLHEIMH cOeNHHe-
HUAMH, HIPAIOT pOJb OOpHIBaTeJel Lenmu H OGeCHevYHBAIOT B 3aBH-
CHMOCTH OT HX CO/EP2KAHHSI B PEAKIHOHHOH Macce MOJyUYeHHe OJH-
TOMEpoB ¢ MOJIEKyJspHO# Maccolt 500—600. [Mpumenenne Tpex- u
UETBIPEXATOMHLIX CIIHPTOB NO3BOJSET BBECTH B MOJEKYJY OJHIO-
adupa 10 necsiTKa aKpHIATHHIX rpym.

IMonnspHupakpuaatel cnoco6HH K FOMOIMOJIUMEPH3ANHH, H TO-
3TOMY OTIafaeT HEOOXOAHMOCTb IPH OTBepKIEHHH B‘BO,I[PITI:’ B HHX
4KTHBHLIE HEHACHIEHHbIE JIeTYyYHe TOKCHYHLIE MOHOMEpH, KaK
Hanpamep, CTHpON —B nojusupMatenHatH. Kucaopox BO’BIIYXé;
He OKa3hlBaeT HHIHOHDYIOUlero nefcTBHSA Ha NoJM¥MepH3anHio IpH
OTBEPK/EHHH, UTO MO3BOJSET MOJHOCTBIO OTKA3aThCS OT BBejeHHS
napaguHa B JaKH.

[TosuadupakpuaaTHee Jaku ABASIOTCH ABYXYTIAKOBOUHHIMH Ma-
TEPHAJIAMH H COCTOAT W3 moJypabpukathoro Jaka (50%-Huii pac-
;?1011)1 Olzlznb?mepa B c1)wecp1 TOJIyOJla H aneroHa ¢ J00aBKOi yCKopHTe-

ePH3auHH) H pacTs ‘ /
oo 6peﬂso.z1a). p Opa HHHOHATOPOB  (rHAPONEPOKCH],

OTBep}KﬂeH?e NOJH3pHP AKPHIATHHX JIaKOB MOXKHO TPOBOLHTH
I(Ié)g —j{é)OMoHCa)T.HOH TeMIepaTtype H NpPH NOBHINEHHHX TeMIlepaTypax

[Tonuspupaxpunatuble 1aku HaxomsT HIHPOKOE MpHUMEHEHHE
IJ1s OTAEJNKH APEBECHHEL.

OTBepxpeHHe HEHACHIEHHBIX noNH3GUpPoB yabTpadHOICTOBBIM
M paAHANHOHHLIM M3JyueHHeM. IlpumeHeHHe yabrpaduoIeTOBOro
H3JyueHus: (Y D-u3/yYeHHss) W panHaumuOHHOTO 06/1y4eHHST 103BO-
JS€T COKPATHTD HPOAOJKHTENBHOCTh OTBEPXKACHHST DU KOMHATHOMH
TEMIEpaType A0 HECKOJbKHX MHHYT H JaXke CeKYH..
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B cocras JaKoB, NpeIHAa3HAYeHHHX sl OoTBepxKaeHHs ¥YP-us-
JAyYeHHeM, BBOAAT (DOTOHHHNIHATOPH, pacrnajamuuecs Ha cBob6OI-
HbHEe pajHKaJ/b NpH O0JyYeHHH:

O OH O OH
o hv I !
CGH5 ~C~CH-~ CGH5_’CGH5 ~C-+-CH- CGH5

6eH30UH o

B xauecTtBe (DOTOHHHUIHATOPOB NPHMEHAIOT OEH30HH H €ro mpo-
H3BOAHHE, NHGEHHICYAbGHA, AHHATPHI a300HCH30MACJSHOH KHC~
JIOTHl H ID.

O6pazoBaBuIdecs CBOOOAHBIE PAajHKAJIH HHHIHHDPYIOT HOJUMeE-
PH3ANHIO B MOKPHITHH, MPOTEKAIOM[YI0 ¢ 6OJBLIOH CKOPOCTbIO (OT
0,5 no 10 muH) npu Huskux TeMnepatypax. Cjeayer OTMETHTb, UTO
npa Y®-u3JyuyeHHH MOTYT OTBEPXKAAThCs TOJBKO KOMIIO3HIHH, ITO-
JMMEpH3allus KOTOpPHX He HHrHOHpYeTCsl KHCJIOPOAOM BO3Ayxa
(1. e. GecnapaHHOBHIE J1aKH).

Mpu paguaunnoHHOM 06JydeHHH OTBEPKAEHHE MOKPHITHS TPOUC-
XOAHT IIOZ AefCTBHEM IOTOK2 YCKOPEHHBIX 3JEKTPOHOB, reHepHpye-
MOTO B CHenuaJbHON ycTaHOBKe. [IpoHHKass B CJ0H HaHeCEHHOrO
MOKPHTHS, YCKOPEHHH e 3J€KTPOHH BHI3BIBAIOT 00pa30BaHHE CBO-
GOAHHIX paJHKAJIOB U HOHOB, KOTOphHle HHHIHHPYIOT PEaKIHIO pPOCTa
nend. OGDBHIB HellH BeposiTHEe BCEro INPOHCXOAHT B pe3ysbTare pe-
KOMOHHanHH B nepepaud nend. [IpH yBe/HYeHHH MOUIHOCTH 00J1y-
YeHHSI 3TH peaKIHH KOHKYDHPYIOT C OCHOBHOH peakuuel pocra ne-
. OntuMaJabHas MOIMHOCTL 06aydeHus — 2,5—3,0 kB1/kr.

OTBepKaeHHE MOKPHITHS MPOHCXOAHT NMPH OOLIYHBIX TeMIIepary-
pax B TeueHHe 8—30 ¢ Ge3 BBeJeHHS KakKHX-THOO N00aBOK B J1aKO-
BYI0 KOMOO3HIHIO. 3TOT CNOCO6 OTBEPXKIEHHS TpeGyeT 3HAYHTE]b-
HHIX KanHTaJdbHHX 3aTPaT, KOTOpHE, OAHaKo, OBICTPO OKYHaloTcd
npu GoabuioM oGbeMe NpPOH3BOACTBA 3a CYET ero OOJbIIOH Ipou3-
BOIHTEJNLHOCTH H BO3MOXKHOCTH aBTOMATH3ALUMH Ipoiecca.

TMokpriTHs, NMOJyYeHHHE OTBEPXKAEHHEM B TOKe YCKOpEHHHX
3JIeKTPOHOB, 06/1aJal0T NOBHIUIEHHHIMH TBEPAOCTbIO H CTOHKOCTHIO
K JefCTBHIO pacTBOpHTeeH.

TexHOJOTHSI MOJAyYeHHs] HEHACHIleHHbX MnoaHadgupos. HeHackhl-
IeHHH e noau3GHpH MOXKHO NOJy4aTb OJAHO- H JABYXCTaAHHHBEIM
crocoGoM; MpH 3TOM amnapaTypHO npouecc oopmieH aHaJOTHYHO
npoueccy NoJayyeHHs aJKHIOB.

Mpu noayyeHuu HoaH3(GHPOB OAHOCTAAMHHBIM CIOCOOOM B peak-
TOp ONHOBPEMEHHO 3arpyaioT BCe MOHOMEpHHE NMPOAYKTH H IpO-
BOAAT HX COBMECTHYIO HOJHKOHAEHCANHIO IO a3€0TPONHOMY METOAY
IIPH NOCTENeHHOM IOBHILIEHHH TeMnepaType or 170 mo 200 °C, on-
pefle/iasl KOHEI Npolecca Mo KHCJIOTHOMY 4HCAY. STOT METOA NPOCT
B TeXHOJOrHYECKOM OTHOLUIEHHH H LIHPOKO NpHMEHseTcs Ha MNpak-
THKE.
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[To mByxcrapmiiHOMy cnoco6y HpH TOJYYeHHH noJiHaHpMaeH-
‘HaToB BHaYaJie NPOBOAAT NOJHKOHIEHCANHIO TJIHKOJeH ¢ KHCJAOTa-
MH-MOAHQHUKATODAMH, a 3aTeM B NPOLeCC BBOAST MaJeHHOBHI aH-
ruapui. Biarogaps TakoMy nmopsAnKy 3arpyskd moGouHble peakIHH,
3aTparuBamuiie ABOHHEE CBSI3H, MPOTEKAIOT B MeHblIell CTemeHH.
Kpowme roro, mostyvaeMmsiii moJHMep XapakTepH3yerTcs GoJee pery-
JADHBIM YepedOBaHHeM HACHIIIEHHBIX H HeHAChImeHHHX 3BeHLER.

2.2. HONMAMMADI oy

Ilonyuenne, cBoficrBa u NPHMEHEeHHE MOoAHAMHAOB. IlosumamugaMmu
HA3EIBAIOT reTepoUenHble MOJHMEPH, B OCHOBHOH HelH KOTOPHIX MO-
BTOPSAIOTCA aMHuAHHEe rpymnkl —C—NH—,

0]
IMoauaMugmr NOJMYYAaI0T TIOJHKOHAeHCAHed MmOJditaMUHOB ¢ MHO-

FOOCHOBHHIMH KapOOHOBLIMH KHCJOTAMH HJH TOJHMEDH3alHel JaK-
TaMOB:

nHyN = (CHz), = NHp + nHOOC - R~ CO0." ——=
\ =h2
nonuMamuH AWKap6oHoBan

KWcChnoTa

—» H-[-NH-(CHy),-NH-CO-R-CO-],-OH;
nonuamug

HN—CO |
"IN/ 22 H-[- NH-(CHy), - CO-], - OH.
(CHZ)X

naKkTam nonuamug

B kauecTBe HCXOZHHX TPOAYKTOB MOIYT HCMOJB30OBATECH KaK
anupaTHyecKHe, TaK H apOMaTHYeCKHe MOJHAMHHBI H noauxap6o-
HOBEIE KHCJIOTH. ApOMaTuYeckHe COeIHHEHH$ CMOCOOCTBYIOT MOJY-
YEHHIO OoJiee TePMOCTOHKHX MOJHMEPOB, HO ¢ MeHLITHMH 3JaCTHU-
HOCTBIO, BOJO- H MOPO3OCTOHKOCTHIO.

BricokoMoaeky IpHHe TOMHAMHAH — OGLIYHO NPHMEHSIOTCS B
IPOH3BOACTBE CHHTETHIECKHX BOJIOKOH. B s1akoKpacouHofi mpommmI-
JIEHHOCTH TIOJHAMHAB HaXOAST OTPaHHYeHHOe TNIDHMeHeHHe H3-3a
TIJIOXOH DAaCTBOPUMOCTH B ODPraHHYeCKHX DacTBODHTENSX, HH3KON
BOJOCTOMKOCTH H HEBBICOKOH ajre3HH K MeTaJ/aM. Besegcrsre mio-
XOH DACTBOPHMOCTH NOJHAMHAH HCIOJB3YIOTCA B KaueCTBe NJIeHKO-
006DasylomHuX B OCHOBHOM B TOPOIIKOBEIX KOMIO3HIHSX.

: uI'Io.nyt{eHHme H3 3THX KOMNO3HIHH TOKDHTHS 00/1a7al0T BEICO-
KOH MeXaHHYeCKOH YCTOHYHBOCTBIO, YIOBJETBOPHTEJBHOH CTOM-
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KOCTBIO K JefiCTBHIO XMMHUECKHX peareHTOB, MHHEDaJIbHHX Macesa H
oprainyecknx pactBopHTesell. Cepbe3HbIM HELOCTATKOM MOTHAMHAL-
HEIX MOKPHITHH SIBJASETCA HX HH3Kas BOAOCTOUKOCTD.

Bosiee WHPOKO B TEXHOJOTHH J2KOB H KPaCOK HCIOJB3YIOTCHA
HH3KOMOJIEKYJ/ISIDHbIE TOJHAMHIB B KayeCTBe OTBEpIHTe]eH 3MOK-
CHAHBIX TOJIHMEPOB. )

TexHoJorus NOJyUY€HHS HOJHAMHAHBIX OTBEPAHTECJICH. HcxonHhI-
MH TPOAYKTAMH AJS HX TIONYYeHHs C/IyKaT NOJHAMHHbI (moanaTH-
JeHnONHaMiH, 3THJeHIHAMHH, AHITHJIEHTPHAMHH, TPHITHJIEHTETD-
aMHH) H MeTHJOBHeE 3(hHDBl KHUDPHBHIX KHCJOT BHCHIXAIOIIHX Macel.
Takue mOTHAMHIE OGHIUHO HMEIOT MOJeKyJspHylo maccy 1000—
3500, 06/MaalOT 3JaCTHYHOCTBIO H XOpOLIO PacTBOpSAIOTCA B pac-
TBOPHTEJSX.

[TonyyaloT moJHaMHIHbIE OTBePIHTENH B HECKOJBKO TEXHOJO-
IHYECKHX CTamHil: MeTaHOJH3 PacTHTeJbHOro Macja (dYame BCero
COEBOrO), JHMepH3allHsl METHJOBHIX 3(QHDOB XHPHHX KHCJOT Mac-
J1a, MOMHKOHIEHCAUHs 3(HPOB XKHPHEIX KHC/IOT M TIOJHAMHHA.

HuXe OpHBeJEeHH CXeMbl XHMHYeCKHX DPeaKIHH, NDOTeKaloLIHX
10 OTHeJbHBIM CTAAHAM Tpouecca.

MeTaHOJH3 PACTHTeJBHOr0 MacJaa:

?Hz-O-CO-R Cl)Hg-‘OH

CH=0-CO-R +3CHOH = CH-OH + 3RCOOCH;

CHy-0-CO-R CHz- OH

pactutensHoe MeTaHon rnvuepuH MeTunosblie 3¢Mpbl
Macno XHUDHBIX KUCNOT

JluMepH3aIHs METHIOBEIX 3(HPOB XKHDPHHIX KHCJIOT:

CHj- (CH2)s - CH=Ch - CH=CH - (CH2)7 - CO - 0 - CHy +
+ CHy- (CH2)7 - CH= CH - (CH2)7 - CO- 0 - CHy —>

CH3 = (CH2)s - CIZH -CH=CH- Cl)H - (CH2)7-C0-0-CH3
CH3 - (CH2)7 - CH CH-(CH)7-C0O-0-CHj

- —

B o6uieM BHAe MOJeKyJay TOMIyYeHHOTO AHMEpH30BAHHOTO METH-
JI0BOrO 3(HPa MOXKHO TIPEACTaBHTh CJeIYIOLIHM 06pa3oM:

P9
CH3-0-C-R-C-0-CHs
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Peaxnus noJyyeHHs noJuaMHIa MOXKET GHTb NPEICTaBJeHa B
BHIE:

0 0
anc-O-g-R-g-O-CH3+(n+1)H2N-R'-NH2 =
0 0
szN-R-NH—[-g-R‘g‘NH-R'-NH-]n-H+ZRCH3OH

N

Ha puc. 2.5 npuselena npuHIMTHANLHAS TEXHOJOTHUECKAS CXe-
Ma NMoJyYeHHs NMoJHaMHaa.

Meranonuz Macna ocyImecTBASIOT B peakrope I, cHaGxeHHOM pyGamKof Aas
TIOXOrpeBa PEeakUMOHHOR MAacCH. B peaxrop I 3arpyxaioT THADOKCHI HATPHS H3
MepHHKa 7, a BOAY H MeTaHOJ — COOTBETCTBEHHO depe3 cyeryHku 6 u 5. Ilocae
TONyYeHHS (IpH NepeMeNIHBAHHMHM) [ENOYHOTO PAacTBOpa MeTaHoma B peaktop
SarpyXaioT pAcTUTeNbHOE MAclo U3 MepHHKa 4, HAIpeBAIOT COAEPIKUMOE peaKTo-
Pa xo 65—75°C M NpOBOAAT METAaHONH3 B Teyenne 3—4 y.

Ilo oxoHuanmn Meramonnsa Temmepatypy B peaktope nommxkawot o 30°C
H AdloT Macce OTCTOATHCA. HHXKHHIE ClOK —pacTBOp MeraHoZa B riHUEpHHe —
CIHBAIOT, 3 U3 BepXHero (MeTHJOBEIe 9(HPH) OTTOHAIOT IPH OCTATOYHOM AABJe-
Bun 70—80 kIla u 100°C metanon, KOTOpHI COGHPAIOT B BaKyyM-NIpHeMHHKE
9. Tocae OXJAKIEHHS DEAKUHOHHOA MaccH k0 40—50°C  ee HefiTpanusyior
CepHoH KHCJIOTOH, MOAABAEMOR M3 MepHHKA 10, H NpOMHEBAOT ropaued BOLOH L0
HEHTpA/IBHOR peaknHH. 3aTeM NOX BaKyyMOM IPOBOAST OCylLUKy, co6Hpast OTOr-
HaHHyi0 BOAY B BaKyyM-lpHemHuke 9. MeTusnoBsle sdupu mepekaunpaior B peak-
TOp 2 ¢ 9JEKTPOMHAYKUHOHHHM 0GOrpeBOM, B KOTOPOM TIPOBOAAT HX KHMEpH3a-
umio npu 285—295°C, Bo u3bexkaHHE OKHCAUTEBHBIX IPOLECCOB B PeakTop
NOAAETCA HMHEPTHHIA ras3, a B DEAKUHMOHHYIO MACCy BBOAMTCS AHTHOKCHIAHT —
:Ia-ll’;‘gpal);};{{;l}i{, gfaor;um ANMEDH3AUUM INPOAONIKAETCA B TeyeHHe | CyT, H IO ee

TOHAIOT 00K BaKyyM 1
AL )i YYMOM MOHOMEPHHie 3QHDH, cofHpaeMue B

D
g
£

[lonusmuner -
nopuamur

neprasid

-
o

5

§ -

S B
§ s ¥ NG
R kS S I &
& = S ] =
] B S 3 =
X 8 S E =
< = s sk s
g = HBE
s 15 3F |8
5
S /" 5 S

& & g =

Puc. 2.5. Texnonoruueckast cxema nosyuenus [OJIHaMUAA:

1 — peakTop; 2, 3 — peaKTODH ¢ 5JEKT,

. s 2, 'POMHEYKIHOHHBIM oGorpesom: 4, 7, —_— -
Hmm,' 5, 6 — XHIKOCTHBIE CUETHUHKM; &, 13, 18-—1(0!{.116!{(:61‘0%};[; 9, i4 1;6— B:xi;(;rsmh-lxer xeeg_~
HUKW; 10— oObeMHEI MepHHK; 11, 15— macocw; 12, 17 — TennoobmenHHKH P A
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IuMepusoBannde sGHpH M3 peakTopa 2 NepeKauHBaloT macocoM I5 B peak-
-rop 3 AN monyuewHs nomuaMuza. Ilpomecc BeAyT B Toke asora. Ilocne sarpyska
_JHMEpH30BAHHHX 3(HUPOE B peaKTop NOAAOT IOJHSTHIEHIONHAMHH H3 MCpHHKA
16 u mnocremenHo NOBmIualoT Temmepatypy Ao 200°C. Ilo mepe o6pasoBanmA
NOMHAMHAA NOCTENEHHO OTTOHSIOT METAaHON B BakyyM-TpHemuuk 19. Oxouuanue
peaxuun o6Gpa3soBaHHS NOJAHAMHLA ONPEACNAIOT IO KOIHYECTBy — OTOTHAHHOIO
MeTaHoJa,

Tlo saBepiueHun npouecca OTTOHAKT H3GHTOUHHA NONHITHICHIOJHAMUH,

2.3. ®EHONIOMOPMANBAETMAHBIE OJIUI O MEPBHI

-®eronohopMaabIerHAHEIE OJHIOMEDH NPeACTaBJAAIT cofoil mpo-
AYKTH NOJHKOHAeHCANUH (HEHONOB ¢ HOopMa/bAerHioM B LIEJOYHOHN
HJH B KHCJOH cpele.

Hauasno npomuuiiesHoro npou3BoacTBa (enonodopmanbierun-
HEIX cMoJ1 oTHocHTcst K 1910 r. B 1912 r. pycckne yuenne I, C. [Ter-
poB u W. I1. Jloces Bneppbie pa3paloTa/H NPOMEIIJIEHHHR CNOCOG
noayuenus QeHosodhopMadbleruIHEX OJHIOMEPOB B NPHUCYTCTBHH
KHCJBX KAaTaJH3aTOpPOB. 32 mpolleAmHe ¢ TeX NOp FOAEl CHHTE3H-
POBaHH H INPOU3BOAATCS NPOMEIUIJIEHHOCTBIO COTHH APYTHX IOJIH-
mepos. OfHako W B Hactosmee Bpema deHosodopMaibAerHaHbe
OJIMrOMepHl He NOTEPSIIH CBOEro 3HaueHHa. DTO 06YCIOBJIEHO HEH-
HHIMH CBOHCTBAMH MaTepHaJ/JOB Ha HX OCHOBE, a TaKKe BO3MOX-
HOCTBIO MOJIYYEHHS CHIpbsi AJsi HX TPOH3BOACTBA HE TOJBKO M3 Hed-
TH, HO ¥ H3 KaMEHHOro yrJjs, 3anachi KOTODOrO BECbMa BEJHKH.

deHos0pOpMaableruiHHe OJHMOMEpPH  NOApasAe]sloTcs Ha
TepMONnJacTHUYHHE  (HOBOJIAYHHE) H TEPMOpEaKTHB-
Hble (pesosapHue). [To pacTBOPHMOCTH HX NOAPa3Ae]AIOT Ha CHHp-
TOpPaCTBOPHMEE, Mac/a0pacTBOPHMBE W BOZOpacTBopuMue. Kpome
TOro, pasiu4yalor HeMOZHHIHPOBaHHBHE H MOZAHOH-
TMHPOBaAaHHH e oauroMeph. Moaudpunupopanue Qenonodhopman-
JErHAHHX OJHroMepOB MOXKeT ObTb NMPOBEIEHO MacJaMH, COHpTa-
MH, CMOJISHHIMH H KHDHBIMH KHCJIOTaMH, & TakKXe pasJHYHEIMH
IJIEHKOOOpa3yIOm HMH BemeCTBAMH, MO OTHOLIEHHIO K KOTOPHIM ¢e-
HoJo(QOpMaIbIEruAHEE OJHIOMEPH HIPAIOT POJb CHIHBAKOMEro (OT-
‘BepIKIAIOUIEr0) areHTa.

2.3.1. Xumuueckue OCHOBLI NONyyeHUs

Bsaumogeitcreue denoaa ¢ GpopMaabpaeruiioM HpOHCXOAMT B INEa0Y-
HOH K KHCJIOH cpefax npu teMmepatype 50 °C:

OH OH
CHzOH

+ CH20 —=

[Tpu sToM npHcoeauHeHue GopMaJbleruia BO3MOXKHO TOJBKO B
opro- u napa-nonoxenus. OIHa MoJjekyJa ¢eHoaa cnoco0Ha mpH-
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COEJHHHTb A0 TPeX MoJIeKyJ (popManbierisjia ¢ o6pasoBaHueM TPH-
MeruJjoqacgpeHona: »

OH
HOH2C CHy OH

CHyOH

MonomeTH/10/1DEHOME PH MONMKOHAEHCAIHH 06pasyiorT MOJH-
Mepbl JHHEHHOI0 CTPOeHHs, ABJSIOMHECT TepPMOMJIAaCTHYHHIMHE MO-
JAMepaMu:

OH OH

. OH OH
[j:]-CHZOH [i:I—CHg— CHy— CH,OH
n —

n-2

TepMopeaKTHBHbIe MNOJHMEPH CETYaTOIO0 CTPOEHHA MOryT OBITH
HOJIyYeHBl TOJALKO B TPHCYTCTBHH TpHMeTHJaoJ(beHoaa. CTpoeHHe
MOJIEKYJIH TAaKOr0 HOJHMEePa MoXKeT OBITh MPEeICTABJIEHO CleRylo-
UM o6paszoMm:

L.

. OH OH OH OH
HOHZCT:::FCHZW:j:]~CHfT::j—CH{—O—CHfI:::rCHZOH

CH,OH  CHy--.  CHyOH CHy - -

Brito oTMeueHo Takxe, YTO C yBeJdHYEHHEM KHUCJIOTHOCTH peak-
IMOHHOM MacChH BO3pacTaeT HONS 3aMelIeHHs B Napad-NOJOXKeHHe
erosa. B kauecTBe kaTa/aM3aTOPOB Yaile BCErO HCHOJB3YIOT IIa-
BEJIEBYIO, COJIAHYIO, CepHYIO H (oChHOPHYIO KHCJOTH.

TepMopeakTHBHEIE Pe30Jbl TIOJAYYAIOT B mieJo4HOi cpexe. O6pa-
3YIOLIHECS NMPH 3TOM MOHO-, JH- H TPHMETH/0J(EHONE JOCTaTOYHO
CTa0H/JBHE H MOIYT OBITH BHIZENEHH KaK CaMOCTOSITeJNbHHE COelH-
HeHus. BsamMojeficTBHe (DeHOJOCIHPTOB B INENOYHOH cpeie Hpo-
HCXOMHT MEJJIEHHO H NPH MOBHIUIEHHHX TeMmepartypax (mo 60 °C).
IMosToMy mpomecc MOXHO OCTaHOBHTH MpAKTHYeCKH Ha JI060f cTa-
AHH TOJHKOHAEHCANHH H MOJYYHTh OJHTOMep C XOpollefi pacTBO-
PHMOCTBIO NpH H3OHTKe (GopManpiernia (3K30TEPMHUECKHH 3¢~
¢exT peaknun 58 kJx/Moab eHoaa).

B xayecTBe kaTanu3aTopoB MJA MOJYYeHHS PE30JOB HCHOJb3Y-
IOT THAPOKCHAB HATpHs, KaJbplus, MarHus, Gapusi, aMMHAK H FeK-
cameruaenTerpamMud (TMTA). Tlpu npuMeHeHHH THAPOKCHIOB Me-
Ta/JJI0B HalJ/I0faeTcs Caefylomas 3aKOHOMEPHOCTb: JOJS 0pTO-H30~
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MepoB BO3pACTaeT B DALy HCHOAb3yeMHX ruapoxcuios: Na<Ba<<
<Ca<<Mg. Cunres ¢eHosopopMaabIeraIHEX OJHTOMEDOB C BBICO-
KHM COZepXKaHHeM 0pTo-3aMellleHHHX (eHOJIOB HMeeT 60JbIIoe 3HA-
YeHHe A5 HoOJyYeHHS GHICTPOOTBEPKIAMIIIHXCSA MaTepHaJOB.

Pesony, mofyuaeMble NpH KaTaiu3e aMMHAKOM, De3KO OTIHHAOTCA OT APy~
rux pezonos, Ilpucyrcteue asoMernHoBux rpymn (—CH=N-—) mnpugaer osuro-

Mepy XapaKTePHHIH XKeJTHH LBeT. '
Tlpz B3aumogeiicteun ¢enona, ¢opMaibperiia H aMMHAaKa ofpasyiorcss
OJIHTOMEpH, COAePIKAMKe 3BeHbsl NHOeH3UIaMHHA H TPHGeH3UTaMHHA!

OH OH
Ei:FCHZ-NH-Csziij—CHon

CH,0H CH,OH
anbeHannamuH

3 . OH oH
CH»

CH,OH
CH,OH

OH

TpubeHaunamuH

TIpH HCIONb3OBAaHMM B KayecTBe Karamusatopa I'MTA  npOMCXOMHT erce
FHADOJIH3 B DEAKUMOMHOH Macce € OGDa30BaEHeM aMHHOCIHDTOB, CIOCOOHBIX
B3aHMOJEHCTBOBATh C (eHnoaoM:

N
C/ébCHg

Hy NH; CH,0H
| H,0
‘ PN —> CHp + NH
CHz TGy NH, CHy0H

NS pa

o,

i

BcaeactBue 3TOro B KayeCTBe B3aHMO3aMEHsSeMBIX KaTaJU3aTOPORB, o6ecnerm13_aror
KX AOCTHXKEHHE OJUHAKOBHIX KOHEUHBIX pe3yinbTaToB, MOryT 6HITh HCIOJNB30Ba-
uH kak TMTA, Tax u 3KBHBaJIeHTHOe KOJHUECTBO aMMHaKa.

denonodhopMabIeraJHele 0JUIOMeDH MOXHO MOJNYYaTh TaKXKeE
NpH B3aHMOIAeHCTBHH (popMasbiersia ¢ pasjiHYHLIMH 3aMellleHHb~
MH (peHoNaMH.

6-—134 81




Tab6auna 2.2. CeolicTea OCROSBHbIX MATEPUANOS, UCNOALIYEMBLX OASL NOAYHERUR

gherosogopmarsOecudnsix oauzomMepos

BemecTro dopMyaa ﬁg’;eﬁﬁ’;’c‘g' Hngm%c'rb,

Denon CsH;OH 94,12 1060
‘Kpesonw (cmecs Tpex uso- | CHyCsH,0H 108, 14 1040
MepoB)

Keunenonn (cmecr mectn | (CHj)oCsHyOH 122,17 —
H30MEPOB)

.n-Tpernunuf Gyruadenoa | (CHj)3CCsH,OH 150,22 900
-DopMaapaerun CH,0 30,03 815
Tlapadopm H,0(CH;0).. n=8—100 —

* Hpmnenenbx 3HayedHsl COOTBETCTBEHHO MJs O-, M- H n-KpeaoJaa.

CBOJiCTBa OCHOBHBIX MAaTePHAJIOB 1Jis CHHTe3a (eHoJ0hopMab-
JeTHAHBIX OJIHTOMEPOB NpHBeJeH: B Tabua. 2.2.

Peaxnnonnas crnoco6HOCT (EHONOB IO OTHOIIEHHIO K (opMaJjbleruily 3aBH-
CHT OT CcTPYKTYpE ¢denonoB. HanpuMep, denon, m-xpeson, 3,5-KCHJIEHON U pesop-
{HH SIBAGIOTCH Tpex(DYHKUHOHANBHLIMH; O-KPe3oJ, n-Kpe3od, 2,5- u 3,4-KCUJIEHO-
JIbl, n-Tper-6yTuidenon — 61} yBKIUOHATbHBIMU.

[Mpu wucnonb3oBanuu GubyHKuHOHANBHLIX (eHOJOB  06pasylorcs JHHeHHbIe
-oJHroMepbl. s moJyuYeHHss DAa3BETBJEHHBIX CTPYKTYP MNPUMEHSIOT CMECH Tpex-
¢ynkuuonaneHoro desona ¢ denosamu 6osnee HH3KOH (PYHKIHOHAJNHHOCTH.

TIpupoAa u NONOXKeHHE 3aMECTUTENsi OKA3bIBAIOT GOJbLIOE BJHSHHE HA
‘PeaKiHOHHYI0 crnocofHOCTh (eHosna. Hanpumep, o-kpesoa pearupyer ¢ dopManb-
nerunoM B 0,76 pasa MennenHee ¢enona, a m-Kpeson—B 2,28 pasa GuicTpee;
3,5-kcuaenon — B 7,75 pasa GricTpee ¢eHOMA.

GopManpierus npeAcTaBiaser cobofl rasoofpasHoe BelllecTBO. B mpoMblllIeH-
HOCTH OH OOGBLIYHO MpHMeHseTCs B BHAe BOAHOro pacTBopa 37%-HoM KOHueHTpa-
4iuH, HasblBaeMoro ¢gopmaaunom. dopManpleru B pacTBope CKJIOHEH K NOJUMeE-
pusanuH ¢ ofpasoBaHHeM MNOJHOKCHMeTUJeHIHKoael (mapadbopMa), Bunagao-
JIHX B OCafOK:

H,0 +nCH,0 === HO-[-CH,-0-] - H,

The n Koae6aercs or 12 mo 100.

Hdasa crabunusanuu dopmanuHa B Hero BBOAAT 8—159% MeraHo-
Ja. Kpome rtoro, B opManuue cogepxurcs oxkoso 0,15% mypaBbu-
HOH KHMCJIOTH, 06pa3yIOLLeACH IPH ero IoJydeHyH.

2.3.2. CBoiicTBa M NpHMMeHeHHe

Cao#icTBa (heRoNMOGOPMANBAETHAREX OJHIOMEPOB B 3HAUNTENBHOH
CTENEHH ONPENENATCS YCAOBHAMH HX NOJYYEHHS: MOJILHBIM COOT-
HoweHHeM ¢eHona H (HOPMaibAEruia, THIOM KaTalHU3aTopa, TEM-
JIepaTyPHLIM PEXHMOM.
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TeMuepatypa | Temneparypa PacTBOPHMOCTS,
nAaBACHKS, Kunenns, °C r/100 r H;0 Cnoco6 monyuenuns
41 182 8 Mo kymonsHoMy MeTofy H3 GeH--

30J1a NpH nepepaboTKe KaMeHHO-
YroJIbHOH CMOJIbL
31, 11, 33*| 185—205 5 (mpu 100°C) |[IIpu mepepaGoTke KaMeHHOYTOJb-

HOH CMOJB
27—75 210—225 | TpymuopactBOpUME To xe
99 236—238 To xe Cunres u3 cenona u u3oGyrtu-
JeHa
—92 —19 PacrBopum OkucJeHHe MeTaHoJa
150—170 - [Ipu pacrBopennn |KoHunenrpuposanue ¢opManuHa:
pasnaraercst HOJ BaKyyMoM

DenonopopManpieTuiHbe OJHIOMEPH OTHOCATCH K UHCAY HaH-
GoJiee TEPMOCTOMKHX OPraHHYECKHX INOJHMEPOB: IIpH TeMIepaTy-
pax no 300 °C oHH NmpaKTHYECKH He NpeTepleBAlOT HHKAKHX H3Me-
HEHMH; B OCHOBHOM YyJAaJfIOTCH HeNpopearHpOBABLIME OCTATOUHLIE
¢deHon u dopmansaerui. IIpn Gosnee BHICOKHX TemmepaTypax Npo-
HCXOAUT 00pa3oBaHue MEPOKCHAOB 10 METHJEHOBOH rpynme ¢ Io-
crenyomuM ux passoxeHneM. lllupoxoe npumenenue ¢erosodop-
MaJIbAETHIHEIX OJIMTOMEPOB O0YCJIOBJIEHO HX BHICOKOH TEpMOCTOM-
KOCTbIO, IIOCKOJIbKY MaTepHasbl H H3JeJus Ha HX OCHOBE B IIponec-
ce IKCMJAyaTally IHOJBEPraloTcs BO3JEHCTBHIO MHTEHCHBHHIX Tel-
JIOBHIX Harpys3ok (Hampumep, (ppPHKIMOHHBIE MATEPHAJIDI).

deHospHBIE COEJHHEHUS JEIKO OKUCIIOTCS ¢ 0Opa3oBaHveM  XHHOHUAHBIX.
rpynnupoBok. IlepBoil craauefi atoro mnpouecca sBasercs o6pasoBanue OTHOCH-
TeJbHO CTaGHIBHBIX (EHOKCH-DALHKAJOB, CMOCOGHBIX K OGpA30BAHHI0 XHHOHJHBIX.

rpyNIHpOBOK:
0. 0]

3a CUer 4ero NOJHMep NpHOOpeTaeT KpacHOBAaThf OTTeHOK, CilenyeT OTMETHTb,
4TO CTAaGHIBHOCTD (PEHOKCH-DAJHKANOB 3HAUMTEJHHO BHILIE Y 3aMeLIEHHHIX GEeHOI0B:
H yBeJHUHBAETCs C BO3PACTAHHEM MOJIEKYJASPHON MAcChl 3aMeCTHTEN,

Takum o6pasoM, 6JOKHPOBaHHE (HEHOJNBHOrO THAPOKCHIA, H CTa-
OHIM3aUMs METHJIEHOBHIX I'PYNN MoxXer o6YCJOBHTHL 3HAUMTENbHOE
yBeJIHUEHHEe CMOCOGHOCTH NOKPHITHA IPOTHBOCTOSTH TEPMOOKHCIIH-
TENBHOR RECTPYKUHH. DTO NOCTHTAeTCH  Pa3JMYHBIMH CIOCOGaMB
MoxubHKanuy (HEHOJBHBIX OJIHTOMEpOB.
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Hemodupuyuposartle osu2omepbl

HemonnduuupoBaHusie (penosopopMaipIeruinbie OJNHIOMEDH CO-
CTaBJSIOT HaHOOJ€e MHOTOUHCJEHHYIO rpynny ¢eHosodpopmabie-
PHAHBIX OJIHTOMEPOB, PACTBODHMBIX B OPraHHYECKHX DaCTBODHTEJAX.
HoBosauHbe M pe30JbHBIE OJHIOMEPHI, IOJNyYeHHbE Ha OCHOBE HE-
3aMelleHHOro (eHosa WJaH APYTHX TPeX(PYHKIHOHAJBHBIX 3aMEIlEH-
HbIX (DEHOJIOB, PACTBOPAIOTCS B CHHPTAX, CJIOKHAHIX adupax, Kero-
HaX M APYTHX MOJAPHBIX PACTBOPHTENAX.

[Ipr MCTONL3OBaHHH 3aMeleHHBX ABYX(YHKIHOHAIbHBIX ¢peno-
JIOB 00pa3ylOTCsi OJIMTOMEpH, PaCTBOPHMBIE B HEMOJIAPHBIX paCTBO-
pHTENAX M MacjaX B TOM cJyyae, KOrja 4YuCjio yrjeBOAODOAHBIX
ATOMOB Yy 3aMeCTHTesst He MeHee Tpex. OTMedeHO, 4TO pacCTBOPH-
MOCTb BBHIIIE y OJIUFOMEPOB, NMOJYYEHHBIX Ha OCHOBE NapasaMelleH-
HbIX (EHOJIOB, W BO3PacTaeT ¢ yBEIMYEHHEM MacChl 3aMECTHTEJS.

HoBosauHbie OJHPOMEPH MMEIOT JHHEHHYIO CTPYKTYpy H TepMO-
NJACTHYHB! Garogapst OTCYTCTBHIO CBOGOAHBIX METHJOJBHBIX I'PYIII.
Ato TBepJble XPYNKHE MPOAYKTH C TeMnepaTypoii pasMsArueHus
70—90 °C. OHH XOPOIIO PacCTBOPSAIOTCS B CITMPTax, YTO 00yCJOBJE-
HO BBICOKHM <COJepXKaHueM NONAPHBIX (PEHOJBHBIX [HAPOKCHJBHBIX
rpymn. B HemonsIPHEIX OPraHWYECKHX DaCTBOPHTEJAX HOBOJMATHbIE
OJIUrOMepHL He PacTBOPSIOTCH.

OHM HaxOIST NpHMeHeHHe B MPOU3BOACTBE CIUPTOBBIX JAKOB H
NOJUTYD A NMOKpbITHI 1o nepesy. ITokpeiTHa Ha OCHOBe HOBOJAM-
HHIX OJJATOMEPOB XDYIKH H CO BPeMeHeM NPHOOPeTaloT KpacHOBA-
Thili OTTEHOK BCJENCTBHE OKHCJEHHS CBOGOAHOrO ¢eHosa, ocraio-
lerocsi B oJuroMepe Ipu ero cuurese. I[IpuMeHeHue H1aBeneBoH
KMCJOTHl B KauecTBe KaTaju3aTopa CHOCOGCTBYyeT CTaGHJH3alluH
iBeTa MOKPHITHS Osarofaps BOCCTaHABJIUBAIOIIEMY JEeHCTBHIO IIaBe-
JeBOH KUCJOTHI.

HoBosauHple OJMrOMepBl MOTYT y4acTBOBAaTb B PeaKIHsX € APYy-
FHMH OJTUTOMEPaMH M MOHOMEpPaMH C 00pa3oBaHHEM TEPMOPEAKTHB-
HEIX TOKpHITHH. Hampumep, npHu HX B3aMMOJEHCTBHH C 3IOKCHIHBI-
MH OJIHPOMepaMH IOJYYaloTcs 3MOKCHIAHO-HOBOMAYHbIE JIaKOKpacoH-
Hele MaTepHajbl, 06/1aJaloniue HCKIIOYHTENLHO BBHICOKHMH MeXaHH-
YeCKMMH H 3aIIMTHO-JEKOPATHBHBIMH CBOACTBaMH.

Pe30J/IbHBIE OJUTOMEpHI, MOJyueHHbe Ha OCHOBE OGHQYHKIHO-
HaJIbHBIX (PEHOJIOB, HMEIOT JMHEHHOe CTPOEHHE C KOHIEBBHIMH METH-
JOJBHEIME TpynnaMu. Taxue OJIAMOMEpHI, NOJyYeHHEBIE NPH TEMI€-
parypax Huxke 70 °C, ABJAIOTCH MUAKMMH IPOAYKTAMH CO CTENEHBIO
nosuMepusanun 1—2. Ipn 70—95°C obpasylorcs OJHTOMEPL C
MosekyaspHo#t Maccoit 700—900, npencrasasiomue co6oit BEICOKO-
BSI3KME HJH TBEpAbIe MaTepualsl ¢ TeMIepaTypod pasMsryeHus
70—90 °C. OHM XOpOWIO PacTBOPSIOTCH B CIHPTaX, KETOHAX, a¢u-
pax, HO He DaCTBOPSAIOTCA B HENOJAPHBHIX OPraHHIECKHX DaCTBOPH-
TeasX U pacTHTENbHBIX MacJjax. :

84

PesosnbHEe onmroMepr, nmoayueHHbie IPH HUCIOJb30BAHUH TpEX-
(YHKUHOHANBHBIX (EHONOB, FBASIOTCS TEPMOPEaKTUBHBIMH OJIHTO-
ME€DpaMH, CIIOCOGHBIMH NPH HAarPeBaHHH O0GPa30BHIBATH TpexMepHbie
CTPYKTYpH 3a CueT GoJiee rAy6OKOro NPOTEKAHHS peaKIHHu r?oma-
KoHJeHcanuu. IIpn oTBepkaeHun Takux OJIITOMEPOB MOTYT IpOXO-
JHTb DEAKNUU MOJUKOHAEHCAIMH [0 METHJIOJLHLIM I‘pyHHEIl)M H
ggogcxonmb B3aHMOJEHCTBHE METHJIOJLHEIX T[PYNN 1O OPTO- H
pegoﬂg?nomeHHaM ¢eHona, OCTaBIMIMXCH CBOGONHBIMH TIpH CHHTE3e

OTBepik/ieHHe MOKPHITHA Ha OCHOBe P€30JIbHEIX  OJIMTOMEPOB
MPOTEKAET C NOCTATOYHOH CKOPOCTBIO IIPH TeMmepaTypax BbFI.LIe

aHu4 Hu g -

- B IIPHCYTCTBUM KHCJbIX KATA/JM3aTOPOB OTBEPK/IEHHE DE30Jb-
HBIX IOKPBHITHH MOXHO OCYLIECTBJIATH ¢ JOCTATOUHOH CKOPOCTBIO H
TpH HM3KHX TeMIepaTypax. B xadecTse KaTasM3aTOPOB HCIONb3Y-
0T COJISIHYIO, CEPHYIO, (OCHOPHYIO, INABENEBYIO U A-TONYOJCYJIb-
$okuca0TE. KucaoTel 106aBAsSIOT B jJaK mepes yrnotpebaeHuem o
RoctHxenust 3HaueHnd pH<C4. ConsiHas w cepHas KuCJIOTH ABJSA-
10TCst HauboJiee aKTHBHBIMH KaTaJH3aTOPAMHM, OJHAKO HE MOTyT

[oxpriTHs Ha OCHOBE De30s10B 06JAfalOT BHCOKOM TEPMOCTOH-
KOCTbIO (MOTYT JJIMTENbHOE BPEMS SKCIUIyaTHPOBATHCH NP TeM-
nepatypax 160—170°C), BHICOKOH KHCJIOTOCTOHKOCTBIO. Croco6-
HOCTb ()EHOJIBHHIX THADOKCHJBHBIX TPYIN B3aHMOJAEHCTBOBATH C
TUAPOKCHAAMH METaJIIOB IPHBOJAUT K HEKOTOPOMY CHUIKEHHIO Lle-
JIOUECTOHKOCTH MOKPLITHA. Pe3osbHbie 0uroMepsl 06pasyioT NOKpH-
THs C BBICOKOH TBEPJOCTLIO, HO C HEBHICOKHMH aJre3ueld M 3JacTHY-
Hoctpio. [lox meficTBHEM CBeTa MOKDPHITHS TEMHEIOT M AenaloTest 6o-

Jiee XPYIKUMH.

B OCHOBHOM pe3osibHbIE OJIMTOMEPHl IPHMEHSIOTCS A/ aHTH-
KOPPO3HOHHOM 3aIUTHI YEPHBIX METAJJIOB, a TakKke B NPOH3BOJCT-

Ilnoxast COBMECTHMOCTD C MacjJaMH H APYTHMH JIeHKOO06 P a3yIo-
IIMMH BELECTBAMH M HEPACTBOPHMOCTh B JEHIeBBHIX JAKOBHIX pac-
TBODHTENIAX OTPAaHHUMBAIOT IIpUMEHeHHe (eHos0popMalbaeru-
HBIX OJIMrOMepOoB. Jlaist yayulleHHst 3THX CBOHCTB HCIIOJIB3YIOT te-

?IgJIO(popManbﬂemngxe OJIAMOMEPhl Ha OCHOBE 3aMelleHHBIX (eHo-
B.
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Moduguyuposarroie (herorogopmanvlecudoie 0AUOMEPDL

OCHOBHOH IeJbl0 MOAH(HKALMM SBJAAETCS yJayulleHHe MexaHuie-
CKHX CBOHCTB MOKpBHITHH IO CPaBHEHHIO C NOKPHITHSIMH Ha OCHOBE
HeMOAM(PHLIUPOBAHHHX PE30JbHEIX H HOBOJIAUHBIX OJHTOMEDOB.

B npou3BOACTBe JAKOKPaCOYHBIX MaTepHasoB NPHMEHSIOT CJe-
AyIOlL[He CI0COO6H MOJAMGpHKAIMH! sTepu(HKANHg CIHPTaMH; B3aH-
MOJeHCTBHE C KHCJOTaMH KaHHGOJH H C PACTHTENbHbHIMH MacjaMH.
IIpy BBeleHHH MOXHQHUHDYIOLUIETO KOMNOHEHTa B MOJEKYJy ¢eHO-
n0(OpMaIbAETHAHONO OJHrOMepa  yJyulIAlOTC PacTBOPHMOCTL B
TpaJMIMOHHEIX OPraHHUECKUX PacTBOPHTENAX H COBMECTHMOCTD C
APYCHMH T/1eHKOOOpa30BaTe aMH.

SrepHUKANHMIO METHIONbHHX [PYNI PE30JbHHX ~OJHIOMEPOB
O6LIUHO NPOBOAAT GYTAHOJNOM, NOCKOJBKY TMpH HCNOJL30BaHHA
CIHPTOB C MEHBLIMM UHCJIOM YTJEPOAHBIX aTOMOB He JOCTHIAlOTCH
TpeGyeMble 3JaCTHUHOCTb TIOKPHITHS M PaCTBOPUMOCTb OJHTOMEpa.

MeTujo/bEBE TPYNNE B NApA-NoJoXeHnn GoJjee aKTHBHBL IO
CpaBHEHHIO C METHJOJbHBIMH TPYNNaMH B OpTO-NOJOXEHHH BCJEL-
CTBHME HaJWuusi BHYTPHMOJEKYNsipHOH BOLOPOAHOH CBA3H y NOCJCH-
uux. ByTaHosm3allus NporTekaeT OBICTPO INpH HHU3KHX TeMmuepary-
pax (mo 40°C) B mpHCYTCTBHH KHCJbIX KaTajH3aTOPOB H 6oJiee
MeJIEHHO — TIPH HarpeBaHUH B IIEJOYHOH Cpene.

CaoiictBa 6yTaHOJH3HPOBAHHOTrO PE30JBHOrO OJIHIOMEpa MOXKHO
perynupoBaTh KOJHYECTBOM BBOJHMMOrO 6yraHosia (cremeHb Oyra-
HOJMH3alMH) W ADYTHMH YCJOBHSAMH  CHHTE3a. Curenyetr OTMETHT,
ur0 GyTaHOJH3UPOBaHHble (EHOJbHbBlE OJHTOMEPbl MOXKHO NOJY-
yaTh C HCIOJb30BaHHEM Jio0HX (PeHOJIOB, NPHMEHSEMBIX B NIPOH3-
BOJCTBE OJUCOMEPOB 3TOrO THIA.

OTBepxKleHue GyTaHOJM3HPOBAHHEIX PE€30JbHBIX  OJHNOMEpOB
npotekaer no oObluHOH cxeme. OJHAKO IpH TEMIEPATypax 0KO0JIO
150 °C 6yTOoKCHJbHBIE TPYNIBl MOTYT pasjarartbCi C BHICBOOOXK €~
HueM METHJOJbHBIX TpYIOmN, KOTOpHlE€ B CBOIO ouepenb B najbHeH-
eM MOTYT BCTYNaTh B PEaKIuiO MOJHKOHAEHCAIHH.

ByraHo/u3HpOBaHHbIE DE30JbHBIE OJHIOMEPLL 0OBIUHO HCIIOJIb-
3yIOT B KOMIOSMIHSX C MOKCHAHBIMH OJHIOMEPaMH. IMonyueHHHe
MOKpHITHS 00671a1aI0T BHICOKHMHU XUMHYECKO# CTOMKOCTbIO H 3Jac-
THYHOCTbIO, TPHMEHSIOTCS B NPOU3BOACTBE JaKOB A/ KOHCEpBHOK
Tapsl M AU APYTHX HEJeH.

Byranonu3aunus (eHosodpOpMalbAETHAHBIX ~ OJHTOMEDOB naer
BO3MOXKHOCTb YJYUIUHTh HX COBMECTHMOCTb € DacTHTEJbHLIMH Mac-
JaMH, 9To B CBOIO OYepe]b NO3BOJIAET NPHMEHATh MOCJCAHHe B Ka-
yecTBe MOJM(HKATOPOB PE30JIbHEIX OJHIOMEDPOB.

BsanMoJelicTBHE KaHH(OJH W PACTHTEJbHOr0 Macja ¢ (peHosio-
(pOpMaJIbAEruAHBIMH OJUTOMePaMH NPOUCXOLHMT C YUaCTHEM COMpi-
JKEHHBIX IBOMHBIX CBfsell B MOJeKyJax KaHW(oJH H Macja mo pe-
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Pesonbabie oanromep, MoLM(UIHPOBaHHEE KaHU(OJBIO, HC-
TOJIb3YIOT B KauecTBe N06ABOK K HHTPATHENIOJO3HEIM naKam én-
KAaM ¥ Da3JHYHBIM CHHTETHYECKHM I1J1€HKOOGD a3yIomuM Bell:leCT-
BaM. OHu cnoco6CTBYIOT TNOBHIIEHHIO TBEPAOCTH ¥ XMMHUECKOH
CTOMKOCTH NOKPHITHA. OnHaKo mpu MOAH(HKAUMH KaHHMONbIO B
MOJIEKYJTy OJMrOMepa BBOAUTCSH GOJbIIOE KOJHYECTBO KapOOKCHJIb-
HBIX rPYNI, 9TO OTPHUIATEJ]bHO CKa3bBaeTcss Ha BOJOCTOMKOCTH IO-
®KpoiTHs. [losTOMy naa MoOmMpUKAaUMM TNPEANOKEHO MCHIOJAb30BATD
TIMUEPHHOBLIC HJH NEHTaPHTPUTOBHE 3(PHPH KauudOJIH.

[Ipn monudbuxauuu (eHONIbHBIX OJIMTOMEPOB  PaCTHTEJbHHIMH
MacJaMy yJay4umalTCs 3JACTHYHOCTb H ajre3ns nokpwutuit. JlJs Mo-
MHPUKaLEH MOXKHO HCIOJB30BATh OJMrOMEphl Ha OCHOBE éamemén-
HBIX (PeHONOB (Ha n-Tper-GyTHadeHose) u GyTaHOIM3HpOBaHHbiE
pesanbHue OJINTOMEDHI,
| 3aP1M01l?ﬁCTBHe P€30JIbHOTO oJMroMepa ¢ Mac
NpH BHICOKOH TeMmneparype (170—180 °CI;. OTBep>£;gHng2§?<lé?;
:noxpuma NPOHCXOAUT B OCHOBHOM 3a CYeT OKHCJIHTEJNbHOH moJu-
)%epnsg‘mun 10 IBOHMHLIM CBSI35IM B MOJIEKyJ/1aX pPacTHTEJbHOTO MacJja
(1102106HO OTBEPKACHHIO MOJXH(QHIMPOBAHHEIX aJKHA0B). B ToM cay-
;ag, i{ggna Mozom(pnnuposanne PE30JILHOrO OJIMTOMEePa IPOBOIHMTCS

pu —110°C, npoucXoAuT TONBKO B3aHMHOE PaCTBODEHHE Mac-
Jla H pesosia, a XHUMHYeCKOe B3aHMONEHCTBHE MOXKET MPOH3OHTH
TpH OTBEPXKACHHH NOKpHITHS Npyu 170—180 °C.
| IloxpuiThs, NONyYeHHEIe HAa OCHOBE MOJHQHIMPOBAHHLIX MacJja-
MH PE30JIbHBIX OJIMTOMEPOB, 06J1afaloT, HapsAAy ¢ Xopollelt aAresu-

€H ¥ 3JJaCTHYHOCTHIO, TaKXKe BHICOKHMH KHCJIOTO-, MacJjo- H GeH30-

CTOHKOCTBIO H 3JICKTPOU30JANUOHHLIMY CBOHCTBAMHM.
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2.3.3. TexHonorus nonyvexs1s

TunoBble TexHOJOrHUECKHE Ipolecchl CHHTe3a ¢eHoNodhopManbie-
THAHBIX OJMrOMepoB OyAyT pacCMOTPEHbl Ha NpHMepax IoJjyue-
Hus cmonsl OIIP-I u cvmonn 101.

IIponecc nmonyueHus G6yTaHOnu3upoBaHHOH cmonan OIID-1 co-
CTOHUT H3 CJENYIOIUX OCHOBHBIX crajuii: mpuroroBiaeHus 15% -Horo
BoaHoro pacrBopa NaOH u 10%-moro BogHoro pacmBopa HySOy;
CHHTE€3a CMOJIbI H THIIH3allUH ['OTOBOrO NPOAYyKTa. B CBOI0 ouepenb
QCHOBHHIMH OI€pANUAMH IIPH CHHTE3e CMOJH fABJSIOTCS KOHJAEHCa-
1HsA, NOAKHCJEHHE, NPOMbIBKA, BaKyyM-Cyllka GyTaHOJbHOrO pac-
TBOpa CMOJBI, (DHABTpPAIWSA 3TOTO pacTBOpa M OTFOHKA u3GHITOY-
Horo 6yTaHogna.

Texnosoruueckas cxema nojayueHusi cmoisl PIID-1 npusenena
Ha puc. 2.6. HMcrnonb3yemble NpH CHHTE3€ CMOJB peareHThl BBOAAT B
CJeNyIomuX COOTHOIIeHnsAX (B mepecuete Ha 100%-Hoe cbipbe):

KoMnoneHr C‘o}‘f‘e&ﬁgé‘ge' KoMnounesr ng)n e&;’;ig’;e'
n-Tperuunslii 6yTuade- 25 I'ugpokcun HaTpust 0,68
woa [ITB® CepHasl Kucsora 1,06
Denon | . 8,3 Byranon 49,1
Qopmanbieriy, 15,86

B peakrop I 3arpyxaioT mpefBapHTeJbHO PACIIABJEHHHIN WM KpHCTaJJIHYEe-
CKulf eHom M OXHOBPEMEHHO BKJIIOWAlOT o6GorpeB, B cayuae HCIONb30BaHUR
pacmiaBnieHHoro ¢eHosa ero 3arpyxanT dYepe3 oforpeBaeMbifi MepHHK, a TpaH-
CNIOPTHPOBAHHE €r0 K MEDHHKY U DEaKTOpy OCYIIECTBASIOT 10 OGOrpeBaeMbIM
Tpy6olnpoBofaM. 3aTeM 3arpyaiT pacyeTHOe KOJMYECTBO BOALl,  MOBHINAIT
TeMneparypy B peakrope fo 60—70°C u nepeMellMBAIOT AO NOJHOTO pacTBOpe-
una Qeuoma, 3aTeM B peakTop MOJAT TPebyeMoe O peELENTYpe KOJMYECTBO
dopmasuna u IITB®. [locne nepeMeuuBanusi B TedeHde | 9 OpUCTYyHalT K
sarpyske NaOH. ITockonbKy peakiusi KOHAGHCAIHH 5K30TepMHUHA, pACTBOp THA-
POKCMAA HATpHS 3arpyXalT MeJJIeHHO C OXHOBPEMEHHBIM €ro OXJaXKJEHHEM,.
TEMIEPATypa peaKmHOHHOA Macchl He nosxHa npeBonnare 40 °C, ITo okonuanun
sarpyskn NaOH nposepsior pH peakuuousofi Macchl, KOTOpbili AOJKeH GLITh.
B mpepenax 9,0—9,5.

[Tocie storo noBmmaOT TeMmnepaTypy B peakrope no 60°C u B TeueHue
10 9 nmpOBOAAT KOHNEHCANMIO MNP [OCTOSHHOM IMEPEMelIMBAHUH., 3aTeM TeMIe-
parypy mnoBbimaiT xo 80°C u BHIAEPKUBAIOT MACCy A0 AOCTUIKEHHS BSIBKOCTH.
npoGel, pas6aBieHHOi GyTaHOMOM B cooTHoueRHH 2: 1, He Gonxee 25 ¢ (mo B3-4)
npu 20 °C,

[locne oxnampenus Maccel B peakrope 0 40°C OTAGABHBIMH MOpIUMSIMH 33-
rpyxator 10%-Heli pacTBOp cepHOfi kucioThl. Ilocie BBeneHHA Kaknofl NOpIHK:
KHCJIOTHL COAEpKHMOe peakropa nepeMeumBaoT 20—30 Muu u  mposepsior pH.
[Toaxucnenne 3akanquBaOT npu Aocruxenhn pH 4,050, 3areM nepeMemusanue
IpeKPAIaloT H JAa0T Macce OTCTosThCs, HuxuHui caoif (moxcMonbHas Boaa)
IpeACTaBJseT cO60H BORHEIL pacTBOp cyiabdaTra HATpHUs, BEPXHHH CJOH — cMOJa:
(koupencar), Ecan B Teuenne 1,5 4 He NMPOMCXONMT pAaCCIaHBAHUs, B peaKTOpP:
po6aBasioT 6yTaHo,

[TockonbRY mnocsie paceaWBaHHg H CAHBA HOACMOJBHON BOXBL HE O6eCHeud--
BaeTcsl MO/MMAasi OWHCTKA CMOMEL OT cynabdara HaTpus, Heo6XOZHMA NpPOMBIBKA:
ee Bonofi. ATy omepanuio npoBofar npd 60—70°C, HecKONLKO pa3 OTCTaHBas
CJIHBasl NPOMHBHYIO BOAY A0 NOJHOTO OTCYTCTBHS B Heli HOHOB SO2~ u po pH
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Puc. 2.6. Texuosoruyeckag cxeMa mojydendsi GyTaHonusHpoBaHHOro (enonodopm-
anbJEruiHOTO OJIUroMepa:

1 — peakrtop; 2 — MepHHKH; § — KOHJeHcaTOP; 4 — PasfeHTENbHER COCYA; 5 — NpHEMHHK; 6 =~
€MKOCTh fJI5 CTOYHBIX Bojx; 7, 12— eMKocTH Aasi Gyranonma; 8 = QHABLTP; 9 -— NPOMEXYTOUHAsS
eMKOCTb; 10 — peakrTop JAMsi GyTaHoAM3auuH; Il — BaKyyM-NpHeMHHK; /3 — cGODHHK AJs To-
TOBOro NponyKra; /4 — Hacoc; 15 — MHAKOCTHHE CUETIHKH

BONHON BHITAXKKY, paBHOK He Menee 4—5. IIpoMmbiBHEIE BOAL H MOACMOMbHYIO
BOLy CJAHBAOT B €MKOCTb, a 3aTeM MOJAIOT MX Ha perenepauuio GyraHona.

BakyyM-CyHIKy pacTBOpa CMOJH NMPOBOAAT a3€OTPOIHBIM METOLOM, noGaanm
B peakTop OyTamoJ. A3eoTpomHas OTTOHKAa BOXH NpousBomutcs mpu 40—90°C
# ocrarounoM pasnenuu 89—93 kIla. Boauerfi coft U3 pa3feIUTENHLHOTO COCYAA
4 cauBaeTcss B BaKyyM-NPHEMHHMK 5, rae OPOHCXOAHT JIONOJNHHTENLHOE pacCliauBa-
fsHe ¢ oTAeneHHeM Gytanona, O6pasyioliuiics BOAHBIA CJOH CAHBAaeTcs B €MKOCTb
IV CTOUHBIX BOJX 6, a GYTAaHOJBHHIA — B €MKOCTh 7 M HCHOJAB3YIOT HA CTajuH
pacteopenus cMoanl. [locne ¢uabTpanmuu GYTaHOMBHBIE PAacTBOp KOHAEHCATa CO-
Gupaercss B eMKOCTH 9, OTKyna nocrynaer B peakrop I0 Aas 6yTaHOMM3AUMUH U
OTTOHKH M36HITOUHOrO 6yTaHona, DTH CTAJUH NPOBOAAT ORHOBPEMEHHO, IIpH
70—98°C u ocrarouHoM Hasiennu 80—93 klla,

[Ipomecc OTroHkH GyTaHoJa KOHTPOJAHDYETCS IO BASKOCTH H CONEPIKAHHUIO
generyuux BemecTB, Orormausblfi 6yTaHos co6Hpaercss B BaKyyM-mpueMHuKe I/
M CAHBAeTcss B eMKOCTh 12, M3 KOTOpOM €ro mojalor Ha CTajuio KOHAEHCAIuH.
Tlo OKOHUaHHM OTFOHKM GyTaHOJAA B annapar noGaBAd0T 3THJLENTO30JbB, KOTrAa
TeMIepaTypa peakuuoHHOH cMecu noctureer 30—40°C. PacoBky B Tapy MOMHO
NPOU3BOAMTL HEmOCPeACTBEHHO M3 peakropa IO uau u3 c60pHUKA I3, B KOTOpHIA
CNHBAETCSl DacTBOp CMOJH M3 HECKONBKMX peakTopoB. B mocnesnem caysae
NpOBOAMTCS YCpPEINHEHHe MoKasarejefi NpPOAYKTA, HSFOTOBJCHHOrO B  pasubix
peakTopax, YTO AaeT BO3MOKHOCTb MOAYYHTb Gosiee OXHOPOAUYIO MPOAYKIHIO.

ToroBHi MpOAYKT mpencraBiser co6oil 60%-uuii pactBop cMomnl DIID-1
B cMecH GyTaHONAa H ITHIALEAIO301bBa, [lo BHemlHeMy BUAy —3Ta  Bf3Kasd
fIpo3paunHas MHUAKOCTh OT BUIIHEBOrO X0 KPAacHO-KOPUUHEBOTO IBETA.
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Puc. 2.7. TexHoaoruueckad cxema moayuenus: deuosodopmanbaerunsoi cmoan 101:

1 — peaxkTop; 2 — KOHZEHCaTop; & — pasienHTeNbHHA cocyA; 4 — €MKOCTb .AJs CTOYHBIX BOJR;
5 — huabTp; 6 — peaKTOp AJAS BaKyyM-OTFOHKH; 7 — BaKyyM-IDHEMHHK; & — eMKOCTb AJS TO-
Jyolla; 9 — BarOH-XOJNOAHMLHUK; 10 — HacocH

BonHO-6yTaHOMbHLEIN U CYXOh GYTAHOJMbHBIH AHCTHINAT HCHOOJb3YIOT AJS IPO-
BeJleHHs MOCJEAYIOLIHX CHHTE30B, a MOJCMOJbHAS, MPOMLIBHAS H HOATUCTHIISATHAR
BOJE TOCTYMalOT HAa YCTAMOBKY peredepauuu GyTanoma. BrljeneHHbli GyTaHOR
MoxeT ObITh MCHOJb30Bau B fJajbuefilleM [Js1 NMPOBEAEHHs NOCAeLYIOLIMX MpO-
LeccoB.

Cmona 101 saBasierca mpoaykrtoM BsauMopeiicteus IITB® c
dopMasbernioM B ILEJOUHOA cpele W OTHOCHTCS K TpymHne
100% -ubix cMos. Ilpomecc ee moJsyueHus COCTOMT M3 CTagull IpH-
rotoBaeHust 15%-Horo pacrBopa NaOH u 30%-Horo pacrBopa
HySO4; cuHtesa cMogbl (KOHAeHcanuu); HNOXKUC/JEHHS M PacTBO-
peHUst B TOJIyOJ€; CYLIKH TOJYOJbHOTO PacTBOpPa CMOJH U (QUAbTPa-
IMH 3TOTO PacTBOPA; OTFOHKM TOJYyoJNa, TepMOOGpPabOTKH, oXJax-
JeHust ¥ (hacoBKu rOTOBOH NMPOAYKIHH.

TexHosnoruueckas cxeMa moJaydeHusi cmosnbl 101 mpuBeneHa Ha
puc. 2.7. Hcnoab3yeMble Npu CHHTE3e peareHTH BBOAAT B CJelyo-
X cooTHomeHusix (B mepecuere Ha 100%-Hoe chHIpbe):

Komnoresr (%g;one(p;l;zgge, Komnorenr q%ne&x;zgge.
TITB® 68,2 T'uppoKCHA HATpHS 4,4
dopmabieruy 21,3 Ceprag xucaora 6,1
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Ha pacrsopenue pacxoayercs 100—150% tosnyosna B nmepecuere
#a Maccy IITB®.

B peakrop I 3anuBaioT pacTBOp THAPOKCHAA HATpHs, 3arpyaioT KpHCTal-
Jgmyeckuft [ITB® u Bxmouawr memanky. CofepikuMoe peakTopa HarpeBaioT 1o
90 °C u BBHAepXKHMBAT 2 4y, Bo u3fexaHue BCAEHHBAHUS HArpeB CJeAyeT MpOU3-
BOAMTH paBHOMepHO, 3aTeM Maccy oxuaaxkpamnt 1o 50°C u MenjeHHO 3arpyxaror
dopmanun. ITo oxonyaumu 3arpysku (opmanuHa Temmeparypy peakKUHOHHON
Maccsl moBHIIakT A0 65 °C M NMpOBOAST KOHAeHcaumuio B Teyenue 3 4. Kougeuca-
TOp 2 mpH 3TOM pa6oTaerT Kak o6paTHBIH.

KoHpeHcaluss CUMTAETCs 3aKOHYEHHOM, €CAM NpH MOAKUCJAEHHM 5 MJI peak-
uuonHOf Macchl 30%-HEIM pacTBOPOM CEpHON KHCJOTHI BBIAENSETCS CJOH CMOJIBI
TommuHof 2,0—2,7 MM. 3ateM maccy oxaaxpaawnT Ao 55 °C, sarpyxarTr TOJAYOI H
NpPOBOAAT NOAKHUCJAEHHE pacTBOPOM CEpPHOR KHCJIOTH. 3arpy3ky CepHON KUCJOTHI
BeAYyT O NOJHOrO OTHeNeHus cMoasgHoro caos. HuxHuh ciaof (moAcMOJbUYIO
BOJY) CJHMBAIOT U3 PEaKTopa M HANPaBISIOT HAa CTAHOHIO OGEe3BPEKHBAHHS CTOY-
HbIX BOJ.

ITocne covBa MOACMOJBHOM BOABI MPOBEPSIOT BSISKOCTh TOJAYOJbHOTO pacTBO-
Pa CMOJL U NpU HEOGXOAMMOCTH n0GaBasOT Toayod. Cyllika TOJMyOJAbHOrO pac-
TBOpa NpOBOAUTCS NMpH arMocdepuoM nasiaeunu u temneparype 80-—95°C azeor-
PONHBIM MeToNOM. Boxa M3 paszenuTenbHOro cocyaa 3 CIMBAEICs B E€MKOCTh
4, OTKyNa MOCTymaeT HA CTaHUMIO 06Ge3BpeXUBaHHg cTOYHBIX BoA. Ilo okoHuaHUM
CYUWKH pactBop oxaaxnawr no 50—60°C, u on moctynaer Ha ¢uabTpanuio.

OrbunbTpoBaHHEII pacTBOp MOJAIOT B PEAKTOp 6 LA OTrOHKH TOAyoJa.
TIpouecc Benercs mox Bakyymom mpu 60—90 °C. ITo OKOHYAHMH OTTOHKH BaKyyMH-
POBaHHe MpPEKPAIAOT, CMoay HarpeBalT a0 120—140°C u BHAepXKHBAOT HO
IOCTHIKEHH] TeMmepaTyphl 3arBepieBanus. IIpouecc TepMoo6paGOTKH COMPOBOXK-
JlaeTcsl BCMEHUBAWHEM, MOITOMY HArpeB M BHIAEPKKY HEOGXOAHMO BeCTH, MOLAEp-
KHMBas NO BO3MOXKHOCTH MOCTOSIHCTBO TeMMeparypel. B cayyae cHibHOro BCMEHH-
BaHUA CJelyeT MpUMEHSTb MPUHYAMTENBMLIH OTCOC MAPOB M Ta30B M3 ammapara
npH ocratouHoM JnasiaeHnu 6,66—13,3 klla. Tlocqe Tepmoo6paBoTku cMony GHCT-
PO CJHBAOT B BaroH-xoaoauabHuk 9. ITockoabky Npu OXjaMAeHHH CMoJa mepe-
XOJHT B TBepAOE COCTOsIHHE, sl Gojee MONMOrO OMOPOXKHEHHd peakTopa €ero
060rpeBalOT 0 KoHUa omepauud. OxJjaxkjenue CMOJE A0 KOMHATHOR TeMnepa-
TYPH B BaroHe-XOMORUJIbHUKE MNPOBOAAT 3a 1—2 u, 3arem TBepAyw cMoidy
BHIIpYyXKalT, APOGAT HA KYCKH pasmepoM 25X25 MM u dacyror B Tapy.

ITo BuemneMy Bupy cmosna 101 mpexcraBiasier coGoi#t xpynKoe
BEIECTBO OT CBETJO0-XKEJTOT0 A0 TeMHO-KOPHUHEBOrQ IBETA.

OcoGennoctn TexHoaorud. IIpu npoBeseHHH OMHUCAHHEIX TexHO-
JIOTHUECKHX NPONECCoB Ha 1 T roroBoro NpOAYKTa NPUXOAHTCH GoO-
gee 1,5 T cTouHHX BoJA. BOsbUIYIO YacTh 3THX BOJ COCTaBJsieT BO-
Aa, BBOAMMas ¢ GOpMaJMHOM H BOAHHIMM PacTBOPDAMH LIEJOYH H
kucyaoT. Ilpu nonydyennst 6yTaHOJM3HPOBAHHEIX OJUTOMEPOB KOJIH-
YeCTBO CTOUHHEIX BOJ YBeJUUHBAETCS 3a cueT NPOMHBOK. [lo omu-
CaHHOMY cmoco0y eMKOCTh ammapaTta MCIOJb3yeTcs He MOJHOCTHIO,
TaK Kak B Hero 3arpyxamoT BoAHHe pacTBOpPH QopMajbjeruaa u
ulenoyn. B cBA3M ¢ 3THM 3HAUMTENBHO CHUXKAETCS NPOM3BOAUTENb-
HOCTb YCTaHOBKH. 3aMeHa (opManHHa nmapadopMOM JaeT BOSMOXK-
HOCTb YaCTHYHO CHU3UTL OG'b€M CTOUYHHIX BOJ, a 3aMeHa MLIeJOUH
TPETHYHLIMH aMHHAMH NO3BOJISIET HCKJIOUHTb BBeJeHHe B PeaKIlH-
OHHYI0O Maccy cyabdaTa HaTpus U COOTBETCTBEHHO — OINEPAaIHIO OT-
MbIBKH OT Hero ojuromepa. dto o0bsAcHsieTCA TeM, YTO TPETHUHHe
AMHWHB MOXHO yAandTh M3 peaKUMOHHOl MacChH IIoCJje 3aBeplle-
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HUs KOHJEHCANUM IPOCTOH OTrOHKOH, HCKJIOUMB ONepalluy NOAKHC-
JgeHust. OIHAKO M3-32 BLICOKOH TOKCHYHOCTH TPETHUHBLIX aMHHOB HX
IPMMeHeHHe OTPAHHUYEHO M COBEpHICHHO HCKJIOYEHO AJS NPHTOTOB-
JIeHHsl KOHCEPBHHX JIAKOB.

2.4, AMMHO®OPMANBAETMAHBLIE ONUIOMEPLI

K rpymne amuHOdpopMasnbleruHpX OJHTOMEPOB OTHOCATCS Kapba-
MUAO- H MeJaMuHO(OPMaJbAEruAHbEe OJUrOMEpPHl, NMPOMbILIICHHHH
BLUTYCK KOTODHIX B Halell ctpaHe Hadascs B 1950 r.

2.4.1. Knaccupuraumsa u XuMuueckue OCHOBLI NONYyHEHMS

AMunodopManpaerufiibe OJUIOMEPH B 3aBUCHMOCTH OT PacTBOPH-
MOCTH Pa3JeJifioT Ha PACTBOPHMEIE B OPFAHHUECKHUX DACTBOPHTEIAX
H B BOJE, a B 3aBHCHMOCTH OT HCXOAHBIX KOMIIOHEHTOB — Ha Kap-
6aMunopopMaapieruiibie H MejqaMHHOGMOpMAaJbAETHAHBIE.

ITomukounencanus ¢dopManpieriia ¢ kapGaMHIOM M MeJaMH-
HOM IIpOTE€KaeT B HECKOJbKO CTaiui. BHauase NPOHCXOAMT IPH-
coefuHeHue (GopManbleruiia ¢ o6pa3oBaHueM METHJOJBHBIX IPOH3-
BOIHHX C Nochenyouled ux koHAeHcanueir. CBoiicTBa Kapbamuia
W MejaMuHa NpuBejfeHH B Tabu. 2.3.

Kap6amun B3aumoleicTByer ¢ (opMajblerHioM Kaxk B KHC-
JIOH, TaK W B IleJOYHOH M HefirpanapHoH cpelax. IIpucoenunenue
¢dopManpieruna NpOWCXOAUT IO AMHHOTpYNIaM B MOJEKyJe Kap-

Ta6aunma 2.3. CaolicTaa OCHOBHbIX MATEPUANOS, ucnoxtbsyemtx
047 nosyHeHUs AMUROBOPMArbOecuOHbLX OAUZOMEPOS

eo |4 8o |, R
Coegue- £8 | § s | = Croco6
ggg“ Popmyna ge | g SEP 84" 1ocog mory:
5e | 8% |5%s|5E8
S8 |2 |S8E 25T
Kap6amug -C - NH 60,05| 1330 | 133* | 78 |BsaumopeficTBHE
2 aMMuakKa ¢ pH-
I\ OKCHEOM  yrie-
0 pola
MenaMun _ N_ 126,12 1600 | 350 | 0,3 |CunTes m3 nua-
- HAMHZA H aM-
HoN - q/ ICI NH> Muax};
N\\ /N
C
|
NH,

* IIpn KAneHdn pasaaraercs.
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'—>HOH2C—HN—'C')—NH—CH_Q_-O-Hp_C-HN—C-

G6amuna. TeopeTHueckn onHa MoJexkysna Kap6aMuia MOXeT IPHCO-
eIMHUTH YEThIPE MOJIEKYJIbl (hopMambIeruaa.

B menouHoi cpefe NpHCOeAMHEHHe ONHOM MOJEKyJb (opMalb-
A€TUjla NPOUCXOJMT JErKo faxKe IIPH KOMHATHOH TeMmeparype C
o0pasoBanueM MOHOMeTHJIOnKap6aMuia:

H2N7- ﬁ - NH, + CH,0 W HoN - ﬁ - NH - CH20l/-f
. o o
Kapbamupa MoHomeTunonkapbamup

Peaknuonnas cmoco6HocTh MMHHHON rpynnsl (—NH—) sHaun-
TeJIbHO HMXKEe DEaKIMOHHOH cmocoOHOCTH aMMHHON TPYNINH, YeM B
00ycnoBJieHa HH3Kas CKODOCTh PEaKUMH [PHCOEIMHEHUs BTOPOE
METHJIOIbHOH TPYNNEL K OJHOMY M TOMY JKe aTOMy a3ora.

O6pasoBaHie CHUMMETPHUYHOrO AMMETHJONKApP6aMHAA INPOHCXO-
JHUT TOJIbKO IPH HarpeBaHHu:

H2N - |C| - NH - CHon + CH20 -p—H—>_7)
0

—> HOCH, - NH - ﬁ - NH - CH,0H
0

[Tpucoennnenue TpeTbell MOJMEKYJNH (opMasbleruja NpoTeKaeT
CO CKODOCTbIO, B JeCATKH Da3 MeHblIeH CKOPOCTH peaklUHuH 06paso-
BaHusi MoHOMeTHJosnkap6aMupna. BcesencTBue atoro mjs AOCTHKe-
HUSI OTHOCHTEJbHO GoJblIed AOJH TpUMeTHJAOJKap6amupa B mpo-
AYKTax B3aHMOJCHCTBHA kap6aMuAa u ¢opManbleruja peakuuio
IPOBOASAT NpPH 3HAUHTEJbHOM u30bITKe QopManpaeruna. B Hefir-
paJbpHOH cpelle ONMCAHHBIE PeakUMH TIPOTEKAIOT C MaJoH CKoOpo-
CTBIO.

C yBennuenueM menoudoctu cpensi (pH>8) peaxmun obpaso-
BaHusl METHJIOJNbHBIX IIPOHU3BOAHHIX 3HAYHTENBHO  YCKOPSIOTCH.
B sT1ux ycnoBuax npu Temnepartype Huxe 60 °C MetusmosnxapGamu-
IAbl OTHOCHTEJBHO ycToduuBH. IIpn Gosee BHICOKOH TeMIepatype
OHH KOHJEHCHPYIOTCH IO METHJOJAbHBIM Tpynnam ¢ ob6pasoBaHueM
OpocTOH 3(UPHOHA CBA3MU:

HOH,C - HN - G = NH = CH,0H + HOH,C - HN - G = NH - CHa0H —

Y

G - NH - CH,0H +
0

(@]

+ H2O
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STa peakuus He NOJBepXeHa IIeNOYHOMY KaTaJH3y. Komileﬂp-]
canusi MeTHJoAKapGaMHIOB YCKOpseTCs B KHCJOH cpele . Nfe
2<pH<7. B 3TuX YC/IOBUSX BO3MOXHO NpOTeKaHHE peaKnIyIIHaMH
THJOJBHON TPYNNBl C AMHHO-, HMHHO- W MeTHJOJBHBIMH IDY inams,

ITpn pH>>4 npeo6/afaeT peakuus ¢ aMHHO- H MMHHOTDY
¢ 06pa3oBaHHeM MeTHJIEHOBLIX MOCTHKOB:

HOH,C - HN - C|)' - NH-CH,0H +

0
+ HOHC - HN - C - NH - CHyOH —
0
——>HOH2C—HN—ﬁ—NH-CH2—I’;J—(I3'—NH—CH20H+H20
0 HOH,C O

IIpun 4<<pH <7 obpasyiorcs NPOAYKTH KOHJAEHCAUMH Kak C Me-
“THJICHOBBIMH MOCTHKAMH, T&K M C NPOCTHIMH 3(QHPHBIMH CBA3SMH
7 nnau.
TIpU B3aHMOJEHCTBHH 10 METHJIOJLHEIM I'DY. .
BaaumojeiicTeue Kapbamupa u ¢popMasbleruia B KHCJIO0H cpe;}l{e
.MIPUBOJMT K OOpa3soBaHHIO METHJOJbHbLIX NPOU3BOAHBIX M MeETHJE
kapbamupa:

——> H,N-C-NH- CH,0H
il
0

MoHomeTunonkapéamua

H2N‘C|—NH2+CH20—_
i

0 ——-—+H2N—IC—N=CH2+H20
!
0
meTuneHkap6ammna

Mertnieskap6aMus sIBIsSeTCs HeXKenaTeNbHBIM MPOAYKTOM, TaK KaK OH He yua-
.CTBYeT B JaJbHellINX peakuusix 06pa3oBaHUA OJHIOMEpa.

ConepxaHue MeTu/JeHKap6amuja B NPOAYKTaX peaKnuH 33:141;
-CHMT OT ycJoBui NpOBeJeHHs Iponecca. Tak, B BOIHOH cpeneOCTpa-
‘pHa~4 npons MeTHJeHKap6aMula CHHXKaeTcsi, HO BCe ellle I e
~TouyHO BesuKa. IToCKOJBKY METHJNOJbHEIE INIPOM3BOJTHLIE B “KI/FC ec% t
cpelie Jierko KOHJAeHCHDYIOTCS, YNpaBJieHue nponecco‘M Bsan;/xoonno-
cTBHS KapGaMuja u (opMajbAeruia BecbMa 3anyﬂHHT§nbn X no
3TOMY OJIArOMepbl NOJTy4aloT OOLIYHO B JBE CTalMH. a ggMH-
-CTaJ¥H NOJYYaloT AH- H TPHMETHJIOJIbHBIE NPOH3BOJHEIE Kap

‘ TKe hopMajbaeruaa. .
o I];’%l;‘lgfy?g BengpB HeHTpaJsbHOH UJIH caabolenouHoit cpefe
{7<pH<7,5) npu remmeparype Ao 60 °C.
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Coenyer yuuTHBaTb BO3MOXKHOCTb NPOTeKaHHS HOGOUHBIX pe-
axuui Qopmanbierniia B BOAHOH ILEJOUHOMN cpefe:
peakuus Kanuunnapo:

- 2CH,0 + Hy0->CH;0H + HCOOH
OKHCJeHHe pOpManberuia KHCJIOPOAOM BO3yXa:
2CH,0 + 0,-2HCOOH

OG6pasoBanne MypaBbHHOH KHCJIOTH MOMKET NPUBECTH K CHHIKe-
Huio pH 1o 6. [TosTomy Ha nepBoi cramun pH HONAepKUBAIOT Ha.
33JlaHHOM ypOBHE NyTeM J00aBJeHHs aMMHAKa MJM TPHSTAaHOJaMH-
Ha. BTOPYIO CTa[nI0 — KOHIEHCALHIO METHJIONBHEX NPOH3BOAHBIX —
npOBOAAT Npu 4,5<<pH<6 n 70—90 °C, mockonbKy B 5THX yC/I0BH-
AX peakuysi 00pasoBaHHS OJUCOMEpPa NpPOTeKaeT ¢ ONTUMAJBHOH
CKODOCTbIO M JIETKO NOjJaerTcs KOHTposwo. IloaxkucjeHue oGhUHO:
MPOBOAAT C/aGBIMH KHCJOTaMH: IABENEBOH, MypaBbHHON, ¢drane-
BBIM aHTHIDHIAOM H Jp.

MenaMuH MOoXeT NpHCOENMHHUTDH IIECTH MoJIeKy s (GopMalib--
Aeruia ¢ o6pasoBaHHeM reKCaMeTHJIOaMeNaMuHa:

N(CHOH),
N//C\ N
| Il
(HOH,C),N - C\ _-C = N(CHy0H),

N

Tpucoennnenne dpopmannieruna MPOHCKOHT NOCAELOBATENLHO:
C 06pasoBaHMeM CMECH DA3JWYHBIX METHJOJNbHBIX MPOM3BONHEIX Me-
naMuHa. CoCTaB CMeCH B 3HAUMTEJLHOH CTENEHH 3aBHCHT OT HC-
XOJHOTO COOTHOLIEHHSI MeJIaMHHA M (OpMaJblerua.

Tak, mpu coornowenun ¢opManbierun : MetaMus=1 B peakilMio BCTymaer
JHIIL OKoMo 40% MenaMuHa uw ofpasyercs MOHOMETHAOIMENAMHUE, Ilpu yeeauue-
HUH COOTHOWIEHHS HCXOJHBIX KOMIOHEHTOB A0 5—7 B COCTABE MPOAYKTOB PEAKIUH:
CofiepXRuTCA oKolMo 20% TpUMeTHIOAIMENaMHHA H No 9% TeTpaMeTHIOAMETAMHHA,
Hnst o6pasopanus meHTa- W rexcaMETHJIOJBHBIX NPOU3BOAHLIX  COOTHOLIEHHE -
dopmanbaerns : MenaMus yBequuuBalor no 10—15, Ilpr Takux ycmoeusx copep-
Kaufe reKCaMETHIONbHOrO NPOH3BOMAHOTO COCTABNsET HECKONbLKO NMpOLEHTOB. [ls:
TOTO YTOGEl MeJaMHH NOJHOCTBIO BCTYNHA B DEAKUUIO, COOTHOUWEHHE HCXOLHBIX.
KOMIIOHEHTOB HKOJKHO GHITb He MeHee 7,

Ilpucoenunenue dopManbaernia K MelaMHHY MpPOXOXHT ¢ 3aMeTHOR CKOpo-
creio nmpu 35—50°C B mefiTpanbhof cpene. Ilpu pH>=9,5 CKOpOCTh 06pa3oBaHus
METHJIONBHHX MPOH3BONHEIX 3HAUHTENLHO BO3pacTaer.

Cnenyer 3aMeTHTb, UTO MeJaMHUH IJIOXO pactBopsiercst B ¢op-
MajuHe W B BONe IDH HU3KHX TeMIepPaTypax. ITHM OGYCJIOBJEHa:
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Heo6X0UMOCTh NPOBEAEHHST PEaKIHH Baaumo%eﬁcmua MejaMHHA C
«opManpaernnoM npu temneparypax 70—80°C. B sTux ycnosuax
ycKOpsieTCsi IpoIlecC NPUCOeNMHEHHs (HOpMaNbIETHAa K MejaMuHy
Iaxe B OTCYTCTBHE KaTaJu3aropa, I03TOMY IIPOIECC 4acTo BEAYT
npu 70—80°C, noajepxHuBas 3HaueHHe BONOPOLHOrO IOKa3arTe/s
Ha ypoBHe 7<CpH<S8.

B kucaoit cpene npu pHZ=2 MenaMuH mouTH NOJHOCTHIO Mpeé-
Bpallaercsi B OAHOOCHOBHYIO COTpSINKEHHYIO KHCJOTY:

N
~
HQN_ ﬁ/ \C|: - NH2

N \C/NH

t
+NH,

ConpsxeHHas ONHOOCHOBHasi Kucjaora obnajaeT HU3KOH peak-
IIMOHHOH cnoco6HOCTbIO. [109TOMY METHJ/IO/IBHEIE NPOU3BOAHLIE ME-
JaMHuHa O6LIUHO NoJayyaloT auGo B HefirpanpHO#, JUGO B ILEJTOUHOH
cpene. Kucnoruplfi KaTaaus B3auMojeHCTBHsS MenaMHHa ¢ popManb-
nerugoM Gosee sdpdexruned npu pH<2.

KoHpeHcanuss MeTHJOJbHHX IPOH3BOAHEIX MeJaMHHa MOXKeET
IPOUCXOAHTH IPH B3aHMOJEHCTBHH METHJIOJbHBIX TPYNI C aMuHO-
TPyIIaMH ¢ 06pa30BaHHEM METHJEHOBHX MOCTHKOB!

rIJHCHon Hr?lH
C C
N7 SN N N -
I h + l I
HOH,CHN - Oy _C - NH, IﬁN-CQ:/C-NHmﬁOHjEEf
N N
TH—CHQ———————-NH
]
N¢C\N ?C\
- | Il w W
HOH,CHN - C\ /C - NH, H,;N- C\\ /C— NHCH,0H + Hzp

N N

dra peaxuus mpeob/ajfaer, eClIH B PEaKIHOHHOA CMECH IPHCYT-
CTBYIOT B OCHOBHOM MOHO- H JHMETHJOJIIPOH3BOAHHE MeJaMHHA.

[Ipu HaAuYuM TPU- H TETPAMETHJOJIMEJAMHHOB HX KOHJEHCa-
4iusi MIPOTEKAET MO METWJIOJbHBIM Irpynnam ¢ oGpasoBaHHeM IIpo-
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cTHX 3(QHpHEIX cBA3eil:

NHCH, OH HOH,CNH
C ¢
NZ N 2N,
HOH,CHN - C é—NH * L
2 §N/ CH,0H Y

HIN - CHy - 0 - H,C - NH
|

C
¢\N ?C\N
I
HOHZCHN-C§/C- NHCH,0H ”
N

CkopocTh KoHJeHCAIMH METHJOJBHLIX NPOM3BOAHEIX MeJdaMHHA
MakcHMaJgbHa npu pH 4—4,5.

. —_

N
|

2.4.2. CBOMCTBA M NPMMEHEHME

Kap6amunodopmanbaeruibie OJHIOMEPH TEPMODEAKTUBHH H HMe-
IOT cTeleHb nmoJuMepHdanu ¥ =5—8. HeMoauduuupopaHHee aMH-
HodopMaJbJeruHHEe OJUrOMEpH PaCTBOPSIOTCA B BojAe Gaaronaps
OPUCYTCTBHIO THAPOGUIBHEIX METHJIONBHEIX TPYIN H HEBBICOKOHN
MOJIEKYNApHOA Macce osuromepa. Iys npumaHus pacTBOPUMOCTH
B OpPraHHYeCKUX PaCTBOPUTE/AX, & TaKKe COBMECTHMOCTH C JIPYTH-
MM IJEHKOOGPa30BaTeNsIMH NPOBONAT 3TEPHPHKALUIO  METHJIOJb-
HHIX TpYII OMUpPTaMu. PacTBOPDHMOCTBL OJHUroMepa INOBHIIIAETCH C
yBEJHYEHHEM JIJIMHB YIJIeBOJOPOAHON NeNnu B MOJeKyJae Moaudu-
IUPYIOLIEr0 CMHPTA, OJHAKO YMEHBIIAeTCs pPacTBOPUMOCTb METH-
JIOJIbHHIX NPOH3BOJAHLIX B 3TOM CIHDTE, 9TO 3HAYUTENBHO YCJIONKHSI-
€T TEXHOJIOTHIO NOJy4YeHHust onuroMepa. ONTHMaJbHBIE PE3YJbTATH
OHLIM MOJIYYEHEl IPH HCNOJB30BaHHU GyTaHOJA.

Mano6yratonusupoBatible Kap6aMuA0pOPMaJabIeTHAHEIE OJH-
roMepsl XapaKTEePH3YIOTCS BHICOKOH peaknUOHHOH CHOCOGHOCTBIO H
MCIOJIL3YIOTCSE B JTAKOKPaCOYHHIX MaTepHasiaX, OTBEPKJAaeMHIX NPH
Temnepatypax okoso 100 °C und B HOPMaJbHHIX YCJIOBHSIX B NpH-
CYTCTBUH KHUCJHX Karalu3aTopoB. ONHroMepH Co CpefiHedl CTeleHbio
OyTaHO/MU3aNHH OT/IHYAIOTCH CPeaHefi peakuHOHHOH CIOCOGHOCTBLIO
H BXOJAT B COCTaB KOMIIO3UIMH, OTBepxaaeMux npu 120—130 °C,
[Tpu BBICOKO# cTenmeHH GYyTaHOMH3AHHH OTBEPKAEHHE INOKPHTHHE
OpOHCXOIUT NPU TeMneparype Buime 130 °C.

Ons monyyenus mMenamMuHODOPManbIEruiHbIX OJHIOMEDOB, CIO-
COOMBEIX OTBEpPXKAATbCA NPH HOPMAaJLHON TeMIepaType B pe3yJbTa-

7—134 97




Te OKMCJIUTEJNLHOH I[OJMMEPH3allMH, B HX COCTAB MOXHO BBOAHMTH
HeHacChlllleHHbIE CITMPTHI, Hanpumep aJJIMJIOBBHIH  CIUPT
CHy;=CH—CH,0H.

Kap6GamunodopMaapleruiipie OJHTOMEPH KaK HHAWBHAYaJb-
Hble NJeHkooOpasyloluine BemiecTBa He NpuMeHsoTcs. Mx McnoJn-
3yIOT B KauecTBe MOJIHGHUKATOPOB M CIIHBAIONIMX AareHTOB A
IPYTHX CHHTETHUECKHX IoJuMepoB. Haubosee 4acTo HX MCIOJB3Y-
IOT COBMECTHO C aJKHIHBIMH OJIACOMEP aMH.

Kap6amunodopManpierufiipie H MeJaMHHOGOPMaNbAerHIHbIE
OJIUTOMEPBI B COUETAHHM C JPYTHMH ILIEHKOOGDPA3YIOIMIMMH BeElLecT-
BaMH NIPUMEHAIOT B PA3JHUHBIX KOMIIO3HIMSIX, HAHOCHMBIX Ha Jepe-
BSIHHBlE M MeTaJJH4YeCKHe IOBePXHOCTH (IpH oKpacke npuGOpPOB,
XOJIOAHJIBHHKOB, CTHPAJBHBIX MALIMH, BEeJOCHIENO0B, JeTajell aBTO-
Mobuneit u 1. A.). OTanuuTenbHoi 0co6eHHOCTRIO KapGamumpodop-
MaJbleruJHEIX OJUIOMEDPOB fABJsAETCS OGECHBETHOCTb, YTO HMeEET
6onpLI0€ 3HaYeHue IIPH HCIOJIh30BAHUM HX B IIPOH3BOACTBE CBETJLIX
sManed. Matepuasnl, HAHOCHMbIE HAa METaJJ, OTBEPKAAIOT HIPH BHI-
cokux TeMmeparypax. OGBIYHO MX HOPUMEHSIOT B CMECH ¢ TOIIHMH
AJIKHIAHBIMY OJIUTOMED aMH.

JIaKOKpacoUHbBle MaTepHaNbl Ha OCHOBe aJbJeTHAHBIX OJIMTOME-
pOB, HaHOCHMBIE IO JepeBY, MOJNKHB OTBEPKAATHCA NPU OGLIYHOMH
TEMIepaType /M I[PH HArpeBaHuUH NAO TEMIEPATYPHl He BHIIE
60°C. das sToro B KOMIO3UIHIO NOGaBJASIOT KHMCJBIA KaTajusaTop:
(consinyIo uau ¢HochHOpHYI0 KHCAOTY). ANKMAHBIA KOMIOHEHT Wrpa-
€T B OCHOBHOM poJb NjacTuduxkaTtopa. OGHIYHO C 3TOH UEJNBIO HC-
TONB3YIOT aJKUAHLIE OJIUTOMEpDHl CpelHell IKHDHOCTH Ha Jeruapa-
TUPOBAHHOM KaCTOPOBOM MacJge. B ToMm cayuae, Korja HCIO0Jb3ye-
MBIH KHCJBIH KaTajJu3aTOP aKTHBEH, YTO MOXET NPHBECTH K OT-
BepXKJEHHIO CBA3YOWIEr0 B Ipolecce XPaHEHHS, KHCJIOTH BBOAAT
HENOCPEeNCTBEHHO Iepel yrnoTpeGieHneM. Takue JaKOKPacOUHble
MaTepuaJnsl Ha3bBAIOTCS [ BYXKOMIIOHEHTHBIMM, HJH JABYXYIaKO-
BOUHBIMH. B HMaHHOM CJyuae OJHHM KOMIIOHEHTOM SBJsS€TCS pac-
TBOP IJIEHKOOGDPasyIoILero BeiiecTBd, JIPYTHM — PacTBOP KHCJOT-
HOT'O OTBEPIHTE]sE B BOAE MJH pacTBoputene. Takue MarepuaJbr
NPUMEHSIOTCS [JIsi JAKHPOBaHUA JbIXK, GYTASPOB PaAHONPUEMHH-
KOB, T€JICBH30DOB H Pa3juuHoil Mefenu.

OtBepxKieHHe MeNaMHHOMOPMAaJbAETHIHLX OJHCOMEPOB, TakK
JKe Kak U Kap6amMuAodopManblerufiHbX, IPOXOAHUT IO METHJOJb-
HBIM U OYTOKCHJIBHBIM rpymnaM. [Ipw 3ToM cuabpHO GYTaHOJNU3IHPO-
BaHHBI€ CMOJIB OTBEPKIAIOTCSl TpyLHee W3-3a IIOHHIKECHHOH peak-
IMOHHOH cIocobHOCTH OYTOKCMMbHBIX rpyln. ITockoabKy MemaMmu-
HodopManperuHple OJUrOMephH TaKXKe o0pasyloT XpyIKue IIo-
KPBITHS, UX HCIOJb3YIOT B KauecTBe MOAM(PUKATOPOB APYFHUX ILJIEH-
KoO6pasywmux BeuiectB. [Ipy 3ToM YacTo MX NPHMEHSIOT B coue-
TaHUM C AJKMAHBIMM OJIMCOMEPAMH, IIPHUEM ONTHMAJBHBIE Pe3yJib-
TaThl OBLIM MOJYYeHBl NIPU CONEPKAHHH B cMecH oKoJo 359 mena-
MUHOGOPMAaJbAETHIHOrO oJuromMepa. AJKHAHBIE OJHrOMepn (TO-
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{Me W CpejHeldl KUPHOCTH) 06Pa3ylOT OUEHb CTOHKHE NMOKPBLITHS TO-
pAYed CYHIKH 110 MeTaJJy.

B oriuuue oT Kap6aMHIOAJKHAHBX MeJaMHHOAJKHJIHbBE KOM-
no3unuu OBICTpee OTBEPKAAIOTCA NpH 6osee HH3KHX TeMIeparypax
(mo 120°C). MenaMuHoaJKHAHbE NOKPHITHA 00/1aJal0T GOJbLIMMH
BOJOCTOHKOCTBIO, aTMOC(EPOCTONKOCTBIO U CTabMJBHOCTBIO IBETa
npu HarpeBaHuH. [To aTMOcepOCTOHKOCTH OHH TaKiKe NPEBOCXOLAT
MOUEBHHOGMOPMaNbIerHAHEE OJUTOMEpH, 4YTO 00yCJ0OBJHBAET HX
IIMPOKOE TPHMEHEHUEe NJISi OKpacKH aBTOMOOHJEH, CehCKOXO035H-
CTBEHHHIX MalllWH, IPHGOPOB ¥ T. L.

2.4.3. TexHONOruA NONy4YeHHA

Ilpu opraHu3amuu TEeXHOJNOTHYECKOTO IIpolecca HoJjydyeHus OyTaHo-
JIM3UPOBAHHBIX KapOaMunodopMasbieruJHBX OJHIOMEPOB CJEAYeT
HMeTh B BHAY, UTO OT COOJIIOEHHs TEeXHOJOrHUECKOro perJaMeHTa
3aBHCAT CBOHCTBA MOJyYaeMoOro HPOAYKTa. DTO OOYC/IOBJIEHO TeM,
YTO CBOHCTBA OJIMTOMEPOB 3aBHCAT OT CTeNeHH OGyTaHOJM3AIMY,
a CKOPOCTH BO3MOKHBIX peaknuii —or pH peaxkuuoHHo#  Macchl.

Byranonusamus kap6aMupodpopMapaeruHbX OJHIOMEDPOB Jjer-
KO TIPOXONUT B caaGoIieOUHOH cpefie ¢ OJHOBPEMEHHBIM NPOTEKa-
HUeM Ipouecca MOJHKOHAeHcanuu. JlJas HOPMAaJbHOrO IPOXOXKJIeE-
HUs IIpollecca BaxKHO, yToObl Tpefyemast CTelleHb 3TepH(HKAIMH
JOCTHraJach paHpllle 3aBeplIeHHs Nponecca IIOJHKOHICHCALHH.
B nporuBHOM caydae GyAer MoJyueH NOJMMeD C IJIOXMMH DacTBO-
PHMOCTBIO H COBMECTHMOCTBIO. BricoKas cTeneHb 6yTaHOMH3AUY IIPH
HU3KOH CTeNeHH NOJHKOHAEeHCAuH obecleynBaeT MNOJyYeHHEe HH3-
KOBSI3KOH CMOJIBI C MaJjioH CKOPOCTBIO OTBeDXKJEHHsS M XOPOHIeH
pacTBopuMocThio. TakuMm o6pas3oM, Ha CTaauH GYTaHOJIM3AIHH
MOXHO Dery/JHPOBATh CBOHCTBA CMOJBI IIyTeM Iroa6opa olpejeeH-
HBIX KOJIHUECTB M THIIa KHCJOTO KaTa/JuM3aTopa, TeMIepaTyphl peak-
IIMM U COOTHOIICHUS KOMIIOHEHTOB.

O6eiuHo Ha | Mosp kKap6amHaa TpeGyerca 1,2—2,5 moap ¢dopMaabierHia u
0,5—1,0 Moab Gyranona. [IpakTtHueckn GyTaHOM BBOAST B GOJbLIEM KOJHYECTBE,
MOCKOJIbKY OXHOBDEMEHHO OH CJAYXKHT elle H pacTBopHTesneM. [Ipu HHM3KHX 3Ha-
vyeHHaXx pH u HeBbicOKHX TeMmepaTypax 3TepHbHKauHg OGyraHoja IPOTEKaer
Jerue,

Ilpu monyyeHHH GYTaHOIH3HPOBAHHBIX KapGaMHAO(DOPMasbAeruJHbX OJHTOME-
pOB TpYAHO NOAAEPKHBATbL 3ajaHHOe 3HaueHHe pH cpeadl, Koropoe B mpomecce
PeakuHH MeHseTCs, YTO 3aTpyAHSET NOJyYeHHe CTAHAAPTHHX NpOAYKTOB IpH
NpOBENEHHH DA3NHYHBIX cHHTe30B. Mamenmenuss pH MoryT 6bITh BbI3BaHBI HpHCYT-
cTBHeM B (opMajaHHe NpHMecel MypaBbHHOM KHUCJOTHL (MypaBbHHag KHCJIOTA B
KoaHyecTBe okoo 0,1% 3aMerso Bamsier Ha pH cpentr).

TexHosoruueckast cxemMa NOJy4eHHs  OGYyTaHOJH3HPOBAHHBIX
KapOamuaodopmManbAeruiHbIX OJHIOMEPOB NpHUBeleHa Ha puc. 2.8.

TexHONOTHYECKHH NPOIECC BKJAOYAET CJEAVIOIIHE CTaJMH: IIO-
JyyeHHe METHJOJBHBIX MPOU3BOAHBIX H HX KOHACHCAIHIO, BaKyyM-
CYIKY, OyTaHOMH3AIHUIO OJNHUTOMEpPa W OTFOHKY GyTaHoJa.
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AmmuavHas
foda

bymaron
Popmanut
Kapdamud

Kondewcam
——————-

B cdoprux

Ha pacobry

Prc. 2.8. Texnosaorudeckasi cxeMa noJydenuss Kap6amMunotdopMalbaeriHOroO OJHIo~
Mepa:

1 — peakTOp; 2 — KOHAEHCATOp; 3 — BaKyyM-NDHEMHHUK; 4 — pasnenuTenbHBA cocyn; 5 = npo-
MeXYyTOUHAS eMKOcTh; 6 -— GHMBLTD; 7 — eMKOCThb AJs TOTOBOTO NPOAYKTA; 8 — Hacochl; 9—
TeNnA 000 MEeBHAK

B peakrop ! 3arpyxaioT (opMaiuH H NpU NepeMelluBaHUH HeHATpaNTU3yIOT
BoZHBIM pacTBopoM aMmmuaxka o pH cpeast 7—8. 3arem MNpH nepeMelIHBaHHE
3arpy’kanT Kap6aMuj[ H NepeMelMBAIOT CMECh AO HOJHOro €ro pacTBOpeHud.

Tlocse sTOro mPOBOAAT peakKHui0 KOHREHCAIHMH (hOpMasbAeruia ¢ KapGaMHAOM:
npH OJHOBDeMEHHOH OTrOMKE YacTH BOJHL, BBezerHoﬁoc (opMaJHHOM H pacTBO-
poM aMMHaka. JTa CTanHs npoussomuted mpu 50—65°C M oCTaTOUHOM NaBICHHHU
86,6—98,6 klla. IlpensapuTenbHas OTrOHKAa BOXbI NMO3BOJSAET GoJee pauMOHAILHO:
HCHOAb30BaTh DPEAKUMOHHYI amnmaparypy. OTorHaHHylo BOAY Mepefaior Aas
TIPHrOTOBJIEHHS] HCXOAHLIX PACTBOPOB.

3aTeM npu arMocepHOM NaBIEHWH B PEAKTOp 3arpyxaior OyTaHoa u ¢ra-
neBuift anruapun 2o pH cpeant 4,5—56,5, Peakuuonnyio cMech HarpeBawT A0
90°C u BHAepXKHBAIOT MpH NOCTOJHHOM NEPEMEIIMBAHMM B TeleHue 1 u, Hoocne
STOr0 NPHCTYNAIOT K BAKYYM-CylWKe pactBopa. Ilpomecc BexyT mpu 50—65°C m
OCTATOYHOM AaBjeHuH 86,6—98,6 xlla. B 3THX YCNOBHAX NPOUECC KOHIEHCALUK
METHJIOJbHBIX TPOM3BOAHBIX NPAKTHYECKH He IPOHCXONHMT, H HCKJIIOYaeTcs omac-
HOCTh MEPEX0Aa CMOJbl B HepacTBopuMoe cocTostEHE. OTroHKa BOAbl MPOU3BORHTCST
43€OTPONHBLIM METOROM. 3aBeplieHHe BaKyyM-CYUIKH ONpENeTseTcss Mo npekpa-
MEHAI0 pacCJanBaBHg MUCTHJIATA B Pa3felHTETbHOM cocyle 4 M MO caMoOmpo-
H3BOJILHOMY MOBBILEHHIO TEMIIEPATYPEL B PEAKTOpE.

ITo oxoHYaHHUM BAaKYyM-CYLIKH IPOH3BOJNAT IMIyGOKYI OTroHKy 6GyTaHosa Mpm
90—94°C u ocratounoMm nRaBiennu 53,5—73,3 klla po moayyenus  pacTeOpa
3aaHHON BSI3KOCTH,

Oxnaknenubfi pacteop ¢uabTpyioT u ¢acyor B Tapy, Jaub0 cobupanT B
eMKOCTb 7, OTKyAa N0 Mepe HeoGXORUMOCTH €ro OTGHpAalT U PacXOAyIOT.

ITo BHemiHeMy BHAY GYTaHOJH3HPOBaHHBIHA KapO6aMmuaodopmanb-
JNEruIHBIA oMroMep IpeAcTaBaseT co00H NMpo3pauHyio BS3Kylo Gec-
HBETHYIO HJIH ¥KeJTOBaTO-6HPIO30BYIO KHIKOCTb.
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TexHosornuecknii npouecc ImoJyYeHHst MenaMuHO(POpPMAbe-
THJHHX OJHIOMEDOB IDHHUMIHMAJILHO He OT/JHYaeTcss OT TeXHOJO-
THYECKOTO Ipollecca IoayueHHs KapbaMupodpopManblerdiHHX OJH-
roMepoB. Pasjnuve COCTOMT TOJBLKO B CTelleHH HeHTpaau3anyy
GbopmanuHa B Hauaje npouecca. B npousBoiacTBE MeJdaMHHOGOP-
MaJbJerHHEX CMOJ (OpMaNWH HEHTPaJM3yIOT PacTBOPOM aMMHa-
ka no pH 6—7. B cnaGokucmoit cpene BO3MOXHO 0Gpa3oBaHHe
MEeTHJIOJILHEX NPOHU3BOJXHHX MeJaMHHA.

YcoBepuieHCTBOBaHHE TEXHOJIOTHUECKOrO0 Mpolecca MoJyUeHHs
aMHHOAJBACTHAHBIX OJUIOMEPOB NOMKHO OBITL HanpaBJeHo Ha CHHU-
JKEHHe KOJMYeCTBA CTOYHHIX BOJ, TPeOYVIOLIMX OUYMCTKH. Boaniyio
4acTh CTOYHBIX BOJ COCTaBJsieT BOJA, BBeleHHAas C BOJAHLIMH pac--
TBOpaMH (Qopmanpiieruia ¥ aMMHaka. [1os3ToMy, Tak Xe Kak H B
NpOU3BOACTBe (peHos0(OpMaNbACTHAHBIX OJHIOMEPOB, IIPOrpEcCHB-
HBIM HalpaBJeHHEM SBJAETCA HCIOJb30BAHHE KPHCTAJJIHYECKOTO
napadopma ¥ JETYYHx TPETHUHBIX AaMHHOB B KauecTBE LIEJOUHOIC
KaTajusaropa. Hecmorps Ha 6osiee BBHICOKYIO CTOMMOCTH mapadop-
Ma [0 CpaBHEHHIO ¢ (OpMaJHHOM, NPH ero NPHUMEHEHHH HOCTUra-
ercst 5KOHOMHM4 3a cueT Gosee ad¢peKTHBHOro HCHOJabL30BaHHA 000-
PYLOBaHHSt W YMEHBIICHHS KOJHYeCTBa BOJHO-OYTaHOJNLHOrO HMC-
TAJJIATA.

2.5. SMTOKCURHLIE ONUr OMEPDBI

ITepBoie cBefieHust 06 SMOKCHAHBIX OJHroMepax Obliu onyGJuKo-
BaHH B Hauaje 40-x rojxoB Hamero croJerus, a B 50-x rogax Ha-
4aJ0Ch WX NPOMEIIINEHHOe NPOU3BOACTBO. Byarofaps BHICOKOH Xu-
MHMYECKOH CTOHKOCTH IOKDBITHA M CIOCOGHOCTH COBMENIAThCST CO
MHOTHMHM H3BECTHBIMH IJIEHKOOOPa3YIOIIMMH BeleCTBAMH 3TOKCH /-
Hble OMUTOMepH B HacToglllee BpeMsd NOJYUHMJH BechMa HIMPOKOE
NpHMEeHeHNe B PA3JHUYHBIX OTPAC/AX NPOMEIIIEHHOCTH.

B 3aBHCHMOCTH OT HCXONHBIX HPOAYKTOB 3NOKCHAHEE OJHFOME-
PH MOXHO pasJeJHuTh Ha CPYINH: AHAHOBHIE OJHUFOMEPH, ajudaTH-
yecK¥e 3MOKCHAHHE OJHIOMEDH, HHKJI0aJH(paTHUECKHEe OJHTOMEDHL.

dnanoBboe oauroMepns MOryT GHTh HeMOIH(pHUIHPOBAH-
Hble u MoiudunupoBaHHee. K MoIudHIMpPOBAHHEIM CJeLyeT OTHe-
CTH 3MOKCH3(HPH, NOJHINOKCHAL W AHAHOBBEIE OJHrOMepH], MOMH-
¢uIupoBaHHBEE ADYTHMH OJHTOMepaMM (u3omMaHaTaMy, aMHHO-
dbopManbIerHgHEIMA ¥ T. 1.).

DNOKCHIHB E OJHTOMEpH, KaK NPAaBHJIO, COJEepKAaT B

MOJIEKyJie He MeHee NBYX 3MOKCHAHBX —C—C— uau raunuAHBIX

N/
]

—CHy;—CH—CH; rpynn. ITo sTuM rpynnaM B OCHOBHOM NPOHCXO--
N
o/
IHUT 06pa3oBaHHue CeTYaTOro MOJUMepa.

101




SNOKCHAHEE COefHHEHHs 00J1aJlaloT upe3BHYafHO BHICOKOH pe-
aKUHOHHOR crnoco6HOCThIO. OHH JIerKo BCTYNAIOT B Peakiuio ¢ co-
elMHeHHAMH, HMeIOUWUMH NOABHXKHBI aToM Bomopona (Boxa, choMp-
THI, KHCJAOTH, aMHHE, (EHOJH U T. IL.):

> R-CH-CH,-B

OH
R = CH = CH, + BH —
N\ /

o)

—> R - CH - CHj - OH
B

B 3aBHCHMOCTH OT HPHPOAB BellecTBa, C KOTOPHIM B3aHMojel-
CTBYeT 3NOKCHAHOE COelMHEHHe, OKasuBaeTcsd 3(()EKTHBHHIM KakK
OCHOBHBIH, TaK M KHUCJOTHBIE Karanau3. Tak, IpH peakUHH SIOKCHI-
HBIX COeIHHEHHH C BellecTBaMH, 00JaJaloI¥MU cJAa0GbLIMH KHCJOT-
HLIMH CBoHcTBaMH (BOJ2, CIHPTH, (EHOJH, KapOOHOBbIE KHCJIO-
TH), 6oJee 3¢d(heKTHBEH OCHOBHBIH KaTajau3. DBsauMojeHcTBHE XKe
aaupaTHUECKUX H apOMATHYECKHX aMHHOB YCKOPSETCS B NPHCYTCT-
BHH KHCJBIX KaTaJgu3aTOPOB.

2.5.1. AnaHoBble 3NOKCHAHbIC ONMI OMEPbI

JnaHoBble 3IOKCHAHBIE OJUIOMepH sBJSAIOTCS HauboJee pacipo-
CTPaHeHHLIMH B TpYIe 3IOKCHAHBIX HOJAHMEpOB.
HcxogHbIM cHIpbeM IJISE HX NOJydYeHHsT cayxat 4,4”-Iuruiapox-
cufudeHUIIponal, Ha3bBaeMBIl BCITIeXHHKe IHPEeHHI0IPONaHoM
3

7\ L/
(OPIT), unmn npuan HO——-\/__\,—C——-\/_\/—OH, H 3NHXJAOPTHAPUH

|
CH,
CH;—CH—CH,CL.
N/

0]

Snnxnopmupnﬂ—ﬁecuﬁemaﬂ npo3payHas XKHAKOCTh, He CMelHBamollascs
¢ BOJNOH, HO pacTBopsawoascad B GeH3oJe, TOJAYOJE, alleTOHe, CIHpTE W APYTHX
pacrBopuTensx, TeMmmepaTypa KHNEHHS 3MHXJAOPTHIAPHHA 117—118 C.

DNHXNOPTHAPHE HONYYAIOT H3 IIHUEPHHA H NPONHJIECHA,

4,4’-I[pxoxcmmpex-mnonnponaﬁ(unal—x) — KPHCTLIHUECKHH INPOAYKT Oesoro
HBETA, HJIaBHU.lHHCH npu 155—156 °C., PactBopsaerca B cmHpre, alleToHe, JeASHOH
yKkeycHORt kuchaore, adupe, Genzone, TeMmnepaTypa KumeHHs AHGeHHIONpONaHA
250—252 °C.

JdudeHnnonnponan moayualoT KOHAeHcalHeH ¢eHona ¢ alleTOHOM B MpPHCYT-
CTBHH KHCJHIX KaTaju3aropoB, Bosee cOBepIIeHHHIM sABAsercs GeCKHCIOTHHIH Me-
TOL, N0 KOTODOMY B KauecTBe Karanu3aropa Hcnonabsyior BFs. Ilo mocnemnemy
MeTOAY NOAYy4YaioT 6oJjiee YHCTHI NMPOAYKT, YTO OCOGEHHO BaXKHO B INPOH3BOACTBE
_3MOKCHAHBIX OJIHTOMEpOB,
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O6pasoBaHue OJHIOMepa MNPOHCXOAMT B LIENOYHOH cpene IO
caenymonlell cxeme:

HO =R =0H + 2 ClH,C~ CH—CHp ~22">

—>CHy=~CH—CH,—~0 =R=0—CH,~CH—CH, >
St HoO OH Ol

~>CH,—CH—CHy—0 —R=0—CH,y—CH=—CH, + 2NaCl + 2H,0
\O/ \_/

CHjy

B sroM mporecce Iefo4b UrpaerT poJib KaTajJH3aTopa MPHCO-
elMHEeHHs: smUXJAOpruppuHa K 4,4’-nIuruapoxcuadPeHnAnponany
(nuaHy), a Takxke poJab AETHAPOXJOpHpyloumero aredra. I'muuuiau-
JOBHE 3(HpH CIOCOGHE pearHpoBaTh ¢ AMAHOM 110 KOHIEBBIM
SMOKCHAHHM IPYIIaM ¢ yBeJHYEHHEeM JVIMHBI HEelH:

CHy=CH CH,-0-R=-0-CHy-CH - CHy+ HO - R - OH N2,
N/ \./
0
AMravumannoBbli 3thup
—>CH2—CH-—CH2—O—R—O—CHQ-—CH-—CHZ—O—R—OH
A4 '
0 OH

CH,

CeoGonHast (eHoJbHas rpynnma B MoJeKysae o06pasoBaBlIerocs
OJIITOMEPA MOXKET NPHCOEAMHHTL MOJIEKYJay SIHXJOPTHApPHHA IO
npuBeleHHOH BHILIE CXeMe.

TakuM o6pa3oM, pOCT IeNH OJUroMepa NPOHCXOJHT 3a CueT Io-
CJeflOBaTeJNbHEIX PeaKUuil MPHCOEeNMHEeHHs] SIOKCHAHOH rpymmbl K
deHoNy M pereHepHPOBaHHS ee NpPH JAEruApoxJacpHpoBaHuH. Takoi
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npolecc pocTa IeMH xapakTepeH NS peakUHH MOJMIPHCOEIHHEHHS,
HO, TMOCKOJIbKY B pe3yJ/ibTaTe NPOTEKAOMHX peakuuii obpasyercs
no6ouHbH HU3KOMOJeKyasipHbll koMnoHeHT (NaCl), nnaHoBHe 0JH-
roMephl (GOpPMaJbHO OTHOCAT K OJHUrOMepaM KOHIEHCAIHOHHOrO
THTA.

C pocToM menmu B MOJIEKyJe OJHIOMepa YBEJHUHBAETCS COZEP-
’KaHHe TMAPOKCHJABHEIX IPYIIL.

Hapssly ¢ OCHOBHBIMH peakuusiMu MPOTEKAOT TaKke NOGOUHbe pPEaKIHH,
CYIIECTBEHHO BJHAIOLIME HA CTPOCHHe B CBOACTBA  3MOKCHIHHX  OJHTOMEDOB.
K HEM oTHOCATCH caenymouye.

1. TlpucoennHeHHe SMUXNOPrHAPMHA K KOHIEBHIM XJODOKCHAHEIM TpyNIaM.
3Ta peaxknus BO3MOXKHA B TOM CAyyae, KOTAA NOJHOCTHIO HE 3aBeplUIMJOCh Ae-
THAPOXAOPHPOBAHHE;

R-0-CHy- C'JH - CH,Cl + HzC—/CH = CH,Cl —

R-O-CHz-?H—CHQ-Cl

-9 0
|
CHy - CH - CH, - Cl

OH

B pesyabrate B MoJekyse CMOJH OCTaeTCs TaK Ha3HBaeMHIH «CBA3aHHBLY
xnop Cl B yMenbluaercs collep:xaHHe SHOKCHAHBIX rpynm OueBHAHO, HpoIece
JeTHPOXNOPHPOBaHHs 3aTOpMaxkuBaercs ¢ HOHMKeHHeM pH peakmuoHHOR Macchl.

2. Tlpn packpHTHH 3MOKCHLHONO KONBLA MoOXeT 06pasoBarbCs  HepBHYHAS
THAPOKCH/IbHAS TpyNIa:

?HZCI
R - OH + HZC\—/CH - CH,Cl>R=-0- (|:H
CH,0H

B Monekynax Takoro CTPOEHHS MPOLECC HETHAPOXNOPHPOBAHHS He HPOHCXO-
IHT, B pe3yjbTaTe Yero NOBHIIIAETCA COZepXKaHHe CBA3aHHOTO XJODPA M YMEHb-
uaeTcd CofiepraHue MOKCHIHBIX TPYNN B MOJHMeEpe,

3. OGpasoBanme AHHEAHOTO MONMMEPA C NOBHUIEHHBIM coOJepXKaHHeM THA-
POKCHABHBIX TPYHN B pPe3yAbTaTeé pPeaku#u MNOJHMEpPH3alHH HO  SNOKCHAHBIM
rpynnam:

2H,C—CH - CHy -~ 0= R= 0~ CHy - CH—CHy—>
\/ Nd
- 0 0

—>[H2C<—/CH - CHy= 0= R =0 = CHy = GH = CHy}>0
OH
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Mpolecc nOMMMepH3ALKA NO SNOKCHAHHM IPYNNaM MOXeT NPOTEKaThb M HHEIM
nyTem:

nH,C - CH=-CHy-0~-R=-0-CHy-CH-CH,—
2\/ 2 \ / 2

++—0=R=0=CH,~ GH=CHz—0
-—»HzC\"/CH"CHQ-O"R"O“CHg"ClH

i
0
|
it
---—O-—R—O—CHz—CH—CHz—O-C'JH -
: CHy=0~R=0w—c

B sToM cayyae MonuMep HMeeT CeTYaTylo CTPYKTYpY H He COAEp¥HT
THApOKCHAbHEIX Tpynn. CKopocTh MOpOTeKaHus 5Tof peaklUHH, T, €. COJlepKaHHE
NoJMMepa CEeTYATOro CTPOEHHS B TOTOBOM NPOAYKTE, 3aBHCHT OT NPHPOAH H
KOJTHUECTBA MIEJOUHEIX KaTasH3aTopOB.

W3 u3/10KEeHHOTO BHIHO, HACKOJbKO CJIOXKHBIM SIBJASIETCS NPO-
ecc IMOJiyueHHsl SMOKCHI0B. OTKAOHEHHS OT YCTAaHOBJEHHOTO PeXH-
Ma HeH30eXHO IPHUBONAT K H3MEHEHHAM CTDPYKTYpHl IOJAHMeEpa.
B pesyabTaTe 3TOr0 UHCJAO SMOKCHAHHIX TPYNN, TMPHXOAAMIHXCA Ha
ONHY MOJIEKYJdy OJHIrOMepa, MeHbile JBYX, a y BLICOKOMOJEKYJfp-
HbIX TIOJIMMEPOB HHOTAA He mpeBbllaer 1,3.

Ipu monyueHHH AUAHOBBIX SMOKCHAHBIX OJIHTOMEpOB, KakK yXe
6blJI0 CKa3aHO, BHmensieTcsl GOJbIIoe KOJHUECTBO XJIOPHAA HATpHA
(250—300 xr Ha 1 T osmromepa). YTH/AH3ALHS STOTO OTXOA2 AB-
AsieTcsl cepbe3HOH NMpo6/eMoH B TEXHOJIOTHH NMPOH3BOJCTBA [HaHO-
BHIX OJINIOMEpOB.

TexHO/MOTHA MOJyYeHHs] JHAHOBHIX MOJHMEPOB. B Hacrosulee
BpeMsl [HaHOBHe NOJHMEPH H OJHIOMeph NPHHATO AeNHTb Ha TPH
rPYNNB: HU3KOMOJEKYJASPHBIE ¢ MoJexky/asapHoi Maccoit 350—500,
cpenHeMoJieKynsipHble ¢ MoJeKyaspHo#t Maccolt 500—1000, Bhico-
KOMOJIEKYJ/AspHEEe ¢ MoJexkyasapHO# Maccot 1000—3500. Ocobyio
rpyNmy cpely AHAaHOBHX NOJHMEDPOB COCTaBJSIOT TaK Ha3biBaeMbie
«(EeHOKCH-CMOJIBI», MOJIEKYJAsIpHasl Macca KOTOPHIX KoJjebJaercsi OT
25 000 xo 70 000.

OcHOBHBIE XapaKTEPHCTHKH AHMAHOBBIX MOJHMEPOB H OJHLOMe-
pOB mpejcTaBiaeHb B Tabl. 2.4.
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Ta6anuma 24. XapaxTepucTuxa OuGHOBBIX 0AU20MEPOS U NOAUMEPOB

Mounexynapras Conepxanue Cozepxanne TemnepaTypa |  Bgag,
wacca | emoucumux | ratpoxemsinix | psawnmiemns, | 3¢ na'e
- e "":”%
350—400 24 8—-21,5 0,1—0,8 — 800—2000
400—600 21,5—14,5 0,8—2,5 — 20 000—60 000
600—800 14,56—10,0 2, 4.6 — 2000*
800—10¢0 10,0=8,0 4,6—5,1 50—55 —
1000—1800 8,0—4,0 5,1—6,5 60—80 —
1800—3500 4,0—2,0 6,5—6,8 85—100 —
30000—60000 0,9 6,8 —_ —
* Ipu 100 °C.

B03MOXKHOCTb NOMYYEHHs: TaKOrO Pa3HOO6pasHs BHIOB OJUIO-
MEPOB H INOJIIMEPOB W3 IHaHA M 3MHXJOPTHAPHHA peasusyercs NpH
Pa3JIMYHBIX YCJIOBHSIX B3aUMONEHCTBHS 3THX HCXOJIHBIX NPOJYKTOB.

HusxoMosiekyipuEle OArOMEpPH  MOJYYaloT NPH GOJBLIOM H3-
OblTKE SNHXJOPTHADHHA, KOTOPHH B XaHHOM CJydae HIPaeT podb
HE TOJbKO peareHTa, HO M pacTBopHTeNs. Takum o6pasom, mpormecc
IOJMy49eHHst OJIATOMEPa NMPOTEKaeT [0 JAOCTHXKEHHS CPaBHHUTENbHO
BHICOKHX CTENE€HEll 3aBeplIeHHst peaKHUuH B oaHodasHOA cucTeMe.

OuiHroMepH o CpefHell H BHICOKOI MOJIEKYJSpHOH Maccofi, B TOM 4Yucae H
(beHORCH-CMOMIE, NONYYAOT B BOAHO-OPraHHYecKofl cpele ¢ 06aBKo# HAH 6e3
no6aBkH pacTBopHTens. Kak u B ciyuae HH3KOMOJIEKYISDHHIX OJHIOMEPOB, MO-
JeKyJApHAA Macca cpelHe- H BHICOKOMOJEKY/APHHX 3MOKCHAOB B NEpBYIO ouepeib
;ag)ncm OT COOTHOIIeHHS nc)xognmx KOMIIOHEHTOB (3NHXNOPTHAPHHA, IHTHAPOKCH-
HOEHHANIPONIaHA H IMIEJOYH aXHYI0 pOJb NIPH STOM HIpaeT
| . H COCTaB -
YeCKOH (asHl. P P oprast
OGeMHO mpH cHHTe3e CpeJHe- H BBICOKOMOJIRKYJAPHHX SMOKCHIOB IpHMeHS-
10T 6yTaHO/IbI, IHKJIOTEKCAHOH, TONYOA H AllETOH,
y;(ae?cpn HBBJIelIEHHH B DeakUHOHHYI0O Maccy OyTanoqoB (0coGeHHO H306yTamonia)
s HOJYYHTh OJINTOMEp C MAaKCHMaJbHOH Maccol NpH HPOYHX -
JIOBH X, pr TP papRH ¥e
Cpem;xe- H BBHICOKOMOJIEKYJ/IAPHBIE 3MOKCHAN MOCYT ObLITh  MOMYYeHH HpH
B3aHMOJEHCTBHE HH3KOMOJIEKYNAPHHIX OJHIOMEPOB C AHAHOM:

2H2C—CH—CH2—O-—R—O—CHZ‘-CH—CH +HO-R~-0H—
\/ N/ 2

0
—»[Hzc\—/CH-CHz-o-R-o—CHz—c‘:H-CHz-—o}zR ,
0 OH
CHy :
roe R = @—CIJ‘Q— ‘
CHy
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AroT mpouecc OGLIYHO NPOBOAAT B pacmiiaBe TPH 160—210 °C.
B kauecTBe KaTaJaH3aTOPa 4acTO HCIOJAb3YIOT TPETHUHble aMHHBL.

OuauroMephl, MOJyUeHHble NPAMbIM CHHTE30M H3 JHaHa M 3IH-
XJIOPrHADHHA M METOJOM CIVIABJIEHHS, OTIHYalOTCS APYr or Apyra
nodiuAucIepcHoCcThi0. TIpn mpaMoM cHHTe3e NMOJy4aioTcsl OMHroMe-
pbl, Gojee OAHOPOAHBIE IO MoJiekyasipHoit Macce. Kpome ToOro, Hc-
0JIb30BAHHE METoJa NPSIMOro CHHTE3a JlaeT BO3MOXKHOCTb BECTH
mponecc npu Gojiee HH3KHX TeMIeEPaTypax, a 3a CYeTr ero OjHo-
CTaJHHHOCTH — HEPePHIBHBIM CIIOGCOOOM,

TexHOJOTHYECKMHA NpoulecC MNOJy4YEHHS HH3KOMOJIEKYJApHOro
npopykra — cMoabl 3-40 ¢ MOJEKYJIspHOH Maccoif 600 cocrout us
CAeLYIOUWHUX cTajuil: mpurortoBienus 15%-Horo pacrsopa NaOH;
KOHJIGHCAIIMK AMAHa M SMHXJAOPTHIPHHA; pacTBOPEHUS OJHIroMepa B
TOJyOJie; CYIIKH pacTBopa; GHAbTPALHUH PacTBOPa; OTTOHKH TOMYO-
aa ¥ GacoBKH OTOBOrO MPOAYKTA.

TexHOMOTHUECKAST CXeMa Iojayuenusi cMojb D-40 mpuBeleHa Ha
puc. 2.9.

B peakrop ! 3arpyXaior SNHXIOPTHAPHH W mejodb (H3 pacdera: Ha 1 Monb
audenmnonnponasa 1,84 MoJb 3NHXJOPTHApHHA H 1,95 moabr NaOH). Ilpu mepe-
MellHBanuH B peakrop nomawor audennnoinponau (IPII). IMocne TMmATENBHOTO
nepeMelllHBaHHA B annapat BBOJAT NepBYIO NOPLHIO 1menodH B TeUeHHE 10 Mun,
lIJIH OTBoJa TenJaa, BHASNANIErocsa 32 cyeT 3K30TepMHYECKOro Ipolecca, B py-
6aLuxy peakrtopa OOJaT XOJOAHYIO BOXY. TemnepaTypa Maccbl He JOJdXKHa

npepnimate 65°C; npu 3TOR TeMmepaType PEaKUHOHHYIO Maccy BEIIEPKHBAIOT
oxono 2 u. [Ipu sToM Komgencatop 2 paboraer kak oGparTHHI, 3areM B TeueHHe

K Bakyym - Hacacy
2

Tudpokcud
Harmpus
JnuxnopeudpuH

Auperunan-
nponaw y

", U
KoHdeHcam Kordetcam 3
e — [
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B |

Prc. 2.9. TeXHOJOTHUECKAasA cXeMa MOJNyYeHHA cMoab 3-40:

1 — peakrop; 2 — KOHJeHCAaTOp; 3 — BakYyM-NDHEMHHK; 4 — paspeAUTEAbHBIA cocyd; S — Gax
I/ CTOYHHEIX BOZ; 6 — MPOMEIKYTOUHAs eMKOCTb; 7 — QUIBTD; 8 — €MKOCTb LAf $HIBTPOBAH-
HOro pacTBopa; 9 — anmapatr /s OTFOHKHM TOXAYoJa; [0 — eMKOCTb AJfl TOAYOAd

107




2 y 3arpyxaioT ocTanbHyn Menoyb, K KoHIly 3arpy3Kd TeMmepaTypa B peakTope
He fonxkHa npesbimath 70—75°C; mpu 3TOf TeMOepaType CMeCh BHIJEPKHBAIOT
okofo 3 4. 3aTeMm PacTBOPAIT peakUUOHHYI Maccy B Tonyose. Ilocae 3arpysku
ToNyona cOMepKHMoe peakTopa mepeMemusaor 1—1,5 u npu 40—75°C mo moa-
HOrO DacTBOpEHHs CMoJH. 3areM NepeMellHBamHe NpeKpalllaloT H Macce JaioT
OTCTOATBCA. Bepxuui caofi o6pasyer TOAYONbHHE pPacTBOp CMOJH, a HHEKHHE —
HOACMOABHYI0 BOLY, KOTOPYIO CAHBAIOT B 6akW CTOYHHX BOA O, a OTTyAa OHA
HOCTyNaeT Ha CKHUTaHHe.

Jns ueliTpanusauuu TONYOJABHOTO PacTBOpa HoA cnoff PEaKHHOHHOR MaccH
modaeTcs NHOKCHA yraepola. 3areM Macce JalOT OTCTOATHCS H BOASAHOK C/OH
C/HBAIOT B 6aK AAd CTOUHHX BOI.

Cyimka TOAyOABHOro pacTBOpa CMOJH NPOH3BOZHTCA B TOM 2Ke anmapare
npu 80—100°C aseoTponmHHIM MeToZOM. BoZa H3 pasmelHTeNbHOTO cocyna
4 cnuBaetcss B 6ak AAs CTOYHBIX BOJ.

OxoHUaHHEe CYIIKH ONPENEASIOT BH3YaAbHO MO BHELIHEMY BHAY XHIKOCTH,
cTexaollleli H3 KoHIencatopa 2: a3eoTponHas CMeCh— MyTHAd, TOAYOH — HPO3-
paunas XKHAKOCTb.

BA3kocTh TOAYOABHOIO pacTBopa AoakHa coctaBadath 15 ¢ (mo B3-4).
IMocne oxmaxieHus pactsopa mo 40—50°C pacTBop CMoAH NEPEKAUHBAOT B
NPOMEXYTOUHYIO eMKOCTh 6 Jas HedHABTPOBAHHOHR NMPOAYKUHH.

OuabTpaUHIO PacTBOpa CMOAB  NPOHU3BOAAT ¢ Uenbio  orfAenenus NaCl,
octaBwerocs B pactBope. OTGHHABTPOBAHMHEIT PacTBOp MOCTYNaeT B eMKOCTh &,
a orTyAa—B ammapat 9 IAs OTTOHKH TO/Nyosa NMpH aTMochepHOM AaBNeHHH H
temnepatype 110—130°C. Ilpu 3tom konpmencarop 2 paboTaeT Kak HPAMOH.
OTtoruauubfl TONYON cO6HpaeTCss B APHEMHHKe 3, TIOTOM €ro CJAHBAIOT B €MKOCTb
IAns BO3BpaTHOro Tonyona I0, a 3aTeM HCHOAB3YIOT AAS PacTBOPEHHs ofHroMepa
opu caefyiomux cuurte3ax. Jna Gosee NONHOTO HCHONB3OBAHHA €MKOCTH amma-
paTa HO Mepe OTTOHKH TOJYyoJa B Hero MOXHO R06aBAATh HOBEE MOPLHH TONY-
OMBHOTO pacTBopa CMOAH D-40.

TotoBeifi mpoayxT u3 pearTopa 9 moctymaeT Ha ¢$HacoBKY B Tapy, Au6Go ero
CIHBAIOT B CHEUHANbHEE €MKOCTH AAS MOJYYEHHS CPEIHe- H BHICOKOMOJEKYASp-
HHIX OJIATOMEPOB METOAOM CILIaBJIEHHS.

CMona 2-40 mo BHemHeMy BHAY HpeACTaBJasieT cofoil mpospau-
HYI0 BSI3KyI0 Maccy CBETJIO-XKeJTOrO I[BeTa, COXpaHSIOUIYI0 TeKy-
uecTh npu 40—50 °C, mosTomMy ee TpaHCIOPTHPYIOT MO oGorpeBae-
MbIM Tpy6onpoBogaM.

OTroHxy ToJiyosia MOXHO IPOBOAHUTb HENPEpPHBHEIM METOJOM B
POTOpHO-IIJIEHOYHOM Hcmapurede (puc. 2.10).

OrduapTpoBanubfi pacTBop H3 eMKocTH 8 (cM. puc. 2.9) mofmaerca uepes
Teno00OMeHHHK 2 B POTOPHHEI maeHounsld Hcnmaputenb .  JIna  obecneyenns
HenpephlBHOCTH €ro paboThl yCTaHaBAHBAIOT ABa cOOpHHKa 3 W 4 AN TOTOBOTO
ApoAyKrTa.

PoropHuift naeHounsift mcnaputens (pue, 2.11) npepcraBaser coGoit anmapar
KOJIOHHOrO THOA C ceKHHOHHOK pybGaiukol Ans oborpeBa, obecmeunBaiomed pas-
AHUHBI peXHM HO Bcell BHcoTe anmapata. ITo HeHTpasbHOl BepTHKaMLHOR OCH
anmapaTta pacmojgoxeH porop I, HPHBOAMMEIR B JBHIKEHHE 3/IEKTPOABHTATENEeM C
PEAYKTOPOM I/ peryaupoBamua yacTothl o6opoTos, Ha portope na mapuupax
NOABHXHO 3akpenseHnl Jjonmatkn 2 (puc. 2.11, 6), KoTophle mox melicTBHeM
UeHTPOOEKHOR CHAB NMPHKHMAWTCA K MOBEPXHOCTH CTEHOK amiapaTta H paclpe-
NeNAI0T HCXOAHHIA PAcTBOP B BHAE TOHKOH NMJICHKH, Bepxuasd pacllHpeHHas gyacTb
Koplyca CAYXKHT cenapaTopoM Anasf OTAeJNeHHs OPH3T NMPOAYKT2, YHOCHMBIX ¢ MHa-
pamu pactBopuTesed. ITo Mepe cTekaHmHs IJEHKH PacTBopa MO HArPETON CTeHKe
IDpOHCXOAHT HCIapeHHe DAcTBOPHTENdA, a Hepe3 HHXKHHA IITyHep ammapata BHTe-
KaeT paciviaB CMOJH.
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Puc. 2.10. Texuomoruueckas cxema AJad <———£§: ) ﬁau
OTFOHKH pacTBOpHTeNS HenpepbeBHBIM . e 2L
MeTOoOM: ‘ﬁ 7
4 — POTOPHBIE MJICHOURHIA HCHAPHTENb; 2—
TennooGMeHHHK; 3, 4 — CGODHHKH AAA CMO-
abl; 5 == KOMAeHcaTop; 6, 7 — cOOpHMKH IAA Honencan
pacTBopuTens; 8 — eMKOCTb AAfl pacrBopa QULEEERLN
CMOJBL

— |
Puc. 2.11. Poropubii miaeHOUHEIR HCma- ) /
PpHTEb: Hpodgsm /

1 —poTop; 2 — Aomarku; J ~= KOpRYC -

OTroHka pacTBODHTENSI B DOTOPHOM IIEHOYHOM HCIapHTE]e
TIPOMCXOAMT GHICTpEe, UeM H3 MacChi B peakTope; yaaercs NOCTHUb
GoJee BLICOKOTO CONEPXKAHHA HEJIETYyuHX BelleCTB B NMPONYKTE
(99,4—99,6% ). HemponomxkuteabHoe mpeGhiBaHHe MpoAykTa B af-
mapaTe NpH IOBbIIEHHHIX TEMIEparypax crmoco6CTBYET MOJYy4EHHIO
moauMepa ¢ Gojee cTabu/AbHBIMH CBOHCTBAaMH. 3

TeXHONOrHUeCKHHl NpoUEecC TNOJy4YeHHS] BLICOKOMOJEKY/spHOM
cMoabl J-05K mpsIMBIM CHHTE30M COCTOHT H3 CJEeNyIOmHX CTalIlgI/I:
npuroToBieHne 15%-Horo pacrBopa NaOH; pHrOTOBJIEHHE 15%-
soro pacteopa HzPOy; cHHTE3 oJiMromepa; HEHTpaJH3alus pacTso-
pa oJHromMepa; OTFOHKa GyTaHOJa; PacTBOpEHHE B TOJAyoJe; CYIlKa
pacTBopa cMoJH; (HAbTpaNHs; BaKyyMHas OTIOHKA pacTBOpHTE-
Jel; cJUB H OXJaXJeHue.

TexHOJOTHUECKAsA cxeMa MmoJayueHust cmouabl 3-05 aHajnornuHa
cxeme, IpUBeJeHHON Ha puc. 2.9.

B peaxtop I 3arpy:KaiOT MNHXIOPTHADHH U GyTanod, a 3aTeM Ru(eHHIONIPO-
f1al (II)IpH gepemeulx)p}xlsannn). Ha 1 Monp JZudeHHIONNponana  pacxoAyercsd
1,12 Moap smuxaopruapuna u 1,2 Monb NaOH. TTocse TIMarespbHOro nepeMellHBa-
a5 nadennaoAnpOnana 3arpyxaioT Boay (mo peuentype) H NepBYl0 NOPIHIO
15%-noro pacrsopa NaOH (40% ot oGmero rkonuuectBa). TeMmmepatrypy B
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peakTope NOANEPKHBAOT Ha ypoBHe He Bhuire 35 °C. Tlpomecc BEAyT ¢ oxaaxie-
HHeM AJd OTBOAA Telulda 3K30TEPMHYECKOH pEaKHHH. 3arpy3Ky LIeNOYH IPOH3BO-
nAaT B Teuenne 30—35 wmuH, 3arem Temmepatypy B peakTope moBHwawT mo 68 °C
B 3arpy:xaioT BTOPYW MOpUMIO wieJoun B Teyenne 30—45 wmun. Ilpu arom cre-
a1, YToGH TeMllepaTypa peakUHOHHOR maccel He mpesmimana 72°C. B cayuae
NOBBIIIEHHS TEMIEPATYPLl BRAIOYAIOT CHCTEMY OXJAaXACHHA H 3aMENIAT NoAauy
menoun, ITo OKOHYAHHH 3arpy3KH INEJOYM B TeyeHWe 3 4 MOAAEPKHBAIT TeMIe-
parypy 72°C. 3areM peakUWMOHHOH Macce HarmT orcroaTbes 1—2 4, MartoynHK
(HHXHHE BOLHBI CJIOH) CAMBAOT B eMKOCTb & A/ CTOYHHIX BOZ.

Hefirpanusauno nmposogar mpu 60—70°C oprodocdopHOl KHCIOTOH, KOTO-
pas mojaercs B peakTop mopuusMu. [locne BBeJeHHs mepBOfi HOPUHH CMech
nepeMelINBalT u npoBepsitor pH BoxHo# BeTAXKKE. B ToM cayuae, koraa pH>7,
n06aBasA0T HeOOAbIHe NODPILHH KHCJOTH, MOCJELOBATE]bHO IepeMelllHBass CMech.
3areM NpOBOAAT OTFOHKY BOAH B BHIe a3e0TpOnHofi cMecH ¢ OyTaHOJIOM IpH
atMocthepHoM Ramaerun u 92—115 °C. ITon6yraHonbHas BOga H3 Pa3deNHTEbHOTC
cocyla 4 cauBaercs B €MKOCTb, H3 KOTODOH MOXeT OBITh BHOBb HCHO/b30BaHa
Ha CTaJuH KOHIEHCALHH.

Orrorky 6yraHosa HpOBOAAT A0 COJAepKAHHA HeJeTyyux semectB 85—90%.
Ecau otroHka GyTaHona 3aMefssieTcsi, LONYCKAeTCs BakKyyMHpPOBaHHe N0 OCTaTOY-
Horo AaBneHus 4—5,3 xIla. [lo oxoHYaHHH OTTOHKH GyTaHoJa PEAaKLHOHHYIO Mac--
cy oxnaxpamr no 100—110°C u pacTBopsaOT B cMecH GyTaHONA H TOAYyOMa.

Cymka pacTBOpa CMOJEI NPOBOAHTCS HPH aTMocdepHOM AKaBjleHHH H 90—
100 °C aseoTpomHHIM MeTOAOM, Bofla H3 Da3feNHTeIbHOrO cocyfa 4 ciuBaercs B
6ax H MoxeT OHITh HCHOJb30BaHa Ha CTafWH KoHJeHcanud, OKOHYaHHe CYUIKH
ompefensAldT no mpob6e Ha cBexenpokaneHHOM CuSQs. Ecan OpH HaHeCeHHRW
Kaliil pacTBopa cMOAbl cyabdart MeAH He CHHEeT, CyIIKa MOKeT OBITH HpekRpalle-
Ha, BHICYLIEHHBIH PAcTBOpP CMOMBI MEPEKaYHBAIOT B €MKOCTh § s HedHJbTpOBaH-
HOH NPOAYKHHH, OTKYAa OH nojaercsa Ha ¢uapTp 7. OTdHABTPOBAHHEIA DacTBOP
coGupaerca B eMKOCTb, H3 KOTOpOH Mojaercs B ammapart 9 Ans OTTOHKH PAacTBO-
purene.

Ortrorka pacrsoputenelt nposofutcs npu 50—150 °C H OCTATOMHOM AaBJeHHR
80—86 klla. ByTaHOJABHO-TONYONBHBIH NHCTHAAAT cobupaeTci B BaKyyM-IIpHEM-
HHKe, OTKYyJAa C/HBaeTcs B eMKOcTb [0, a 3areM HCHOJBb3yeTCs HPH H3TOTOBJCHWH
Aocaellylollux napTHi cmonbl. IIpH OTrOHKe He OOMYCKAjOT CHIBHOTO KHIEHHA.
ITo Mepe oTroHkH M06aBiAIOT HOBLIE MOPUHH pacTBOpa, 4TO IMO3BOJsAET Gosee
HOJHO HCIONB30BaTb eMKOcTh ammapara. OTTOHKY 3aKaHYHBAIOT NPH COLEpIKAHHH
HeqeTyunx BemecTB Gosee 909%. Ilpm 150—I160 °C cMmony cauBalOT W OXJaxia-
for Ha 6apabanHoM kpHcTannu3aTope, Bo BpeMs ciHBa CMOJB B peakTop HO--
Jaercs asor.

Ilonyuenue oauromepa D40 HeNMpPepHBHHM
MeToON oM TexHosornueckufi MpOIECC COCTOMUT H3 CJIEAYIONIHX
CTaJlufl: MPUTOTOBJIEHHS PACTBOPA JIHAHA B SMUXJIOPrUAPHHE H ale-
TOHE; NPHUrOTOBJeHHs 15%-Horo BOZHOrO pacTBOpa THAPOKCHAA
HATPHs; CHHTE3a OJIHrOMepa; HefTpaJH3aluu OJIMTOMEpa IIocJe OT-
JeJIeHHst MaTOYHKMKA; OCYLUIKH OJMIOMEepa OT BOAbI; OUMCTKH OJIHIO-
Mepa OT BOJOPAaCTBOPHMBLIX COJieH; OTTOHKH pacTBOPUTEJs:; (pacos-
KH POTOBOIO NMPOJYKTa.

ITopsimoX TeXHOJOrMYeCKHX CTafHil NPHUHMHUIMAJNLHO TaKoH ke,
KaK B aHAJOTHYHOM IEPHOIMYECKOM IpOIecce, ONHAKO OH yCOBep-
IIEHCTBOBAH 33 CUET WUCIIOJNb30OBAHHS MYJbCAIMOHHHLIX KOJOHH B Ka-
YeCTBE OCHOBHOTO PEAKI[HOHHOTO annaparta.

IyabcaunoHHass KOMOHHA HPeACTaBafAeT CO60H noayw Tpyby, 3anouHeHHyO-
crienuanbHOl Hacagkoft (puc. 2.12). PeakunoHHas Macca MOZ@eTCS HAcOCOM~
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Puc. 2.12. CxeMa myJbCalHOHHOH
KOJIOHHBL:

a — KOHCTPYKOHA MyJAbCanHOHHOR KO-
nouHBI: | — KOpPHOYC ¢ Hacaaxo#; 2 —
pyGamgka; 3 — 3MeeBHK, 4 — py6alika
T N mpeABapHTENbHOTO HAarpesa; 55—
py6amka mas oXnaxjeHus; 6 — cxe-
Ma Hacagk® KPHM3: I — nHCK; 2 —
i HanpaBAfolUl#e JOMAaTKH; J — OTBEp-
cTHe; O, — YroJ HakJjOHa JIOMaTokK

PR
PacmBop NaoH !E’%

Hexoduas
GMECH

Hongericam

a

71032TOPOM B HHIKHIOK 4aCTb KOJIOHHE H NOCTeNEHHO MpOABHIAETCA seepx. KovioH-
Ha OCHAIIEHA CHEHHAaJbHEM YCTPOACTBOM, OCYIIECTBIAMOUIHM MyJbCAUHI0 peaK-
{HOHHOA MAcCH B BePTHKAJbHOM HampaBieHHH, B xauecTBe HAacalkH HCNONb3Y-
I0TCSI IPOBAJibHBE paclpenefHTeNbHEE TapeJKH (nacanka KPYIM3), KOHCTpYKEﬂ:;
KOTOpHIX IIpefcTaBl€Ha Ha pHC. 2.12, 6. Tapeakn 3agpemIsAOTCA HA Bep'mxagb ge-
crepxkHe, [Tynbcanus PeaKHHOHHOH MacCH H [iBHXKeHHE ee Uepes Hacajky o ecm ¢
9HBAIOT NOCTATOMHYI TYDGYJEHTHOCTh ABHIKEHHS MACCH, B pedyabTare yJydlia-
eTCA B3auUMHOe pachpeleNeHHe KOMIOHEHTOB, 4TO HE BCErla yNaercs JOCTHYD
ONb30BAHHH MeXaHHYECKHX Mella/oK.
e EIl‘cel)-lu-x‘,(l)‘uo(:‘nqecKaﬂ cxeMa NoayueHHs oguroMepa -40 B NMyJbCAUMOHHBHIX
HHaX npuBeleHa Ha puc. 2.13.
KOJIOBx-xalan(; npl(I)Bouﬂ'rc;lp MOArOTOBHTE/BHLE ONepanun. B cMecurene 3 I‘OTOBH;
pacTBop RMaHa B 3MHXJODTHADHHE H aUETOHE. Ilo HeHTpaJbHOR B§pTﬂKaJIBH(6)
OCH anmapata paclojoXeHa TPy6a cO BCTPOGHHBIM B Hee WIHEKOM. b 3Ty Tpyoy
wiHekoM I5 nosmpyeTcs RHAH, a B CMecHTelb J IIOJ2eTCA IMHXJOPrHIAPHH H
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Puc. 2.13. Texnonoruveckas cxema mox

1, 2 — nynaspca

AeHcaTop; 9

anerod, Ilpu ompeAeneHHof wacTOTe BpamIEHHs IIHEKa BHYTPH annapaTa 'J0CTH-
raercs xopoillee CMellCHHE KOMNOHEHTOB IIPH HX HeNpepHBHON Homaue. 'OTOBHIk
PACTBOP BLIXONHT H3 CMeCHTeJsi § Uepe3 BepXHHI GOKOBOR IITYUEpP B HACOCOM-
Ro3aropoM 4 noOfaercs B NyAbCaUHOMHYIO KOJOHHY I, PacTBop rumpokcHAa
narpust (15%-upifi) roTOBAT B CMeCHTENAX, OTKYAA pacTBOp HempephHBHO MOIa-
eTCsA B KOJIOHHE], paboTaiolliie NOnepeMenHo,

CMer Jnana c 3HHXJ'IOpI‘HleHHOM H aIeTOHOM [O0JaeTCsi B HHXKHIOI JacTh
MyJIbCALUHOHHON KOJOHHBL I, cHa0MXKeHWHOHl CeKUMOMHON PyGawkofi ans o6orpesa m
OXJMakAeHud. PacTBop rHADOKCHIZ HaTpusi JO3MpyeTCs B TPH  PEAKUHOMHHE
SOHBEI KOOHHLL. TeMmepatypa peakuHOHHON MacCH B Hauaje npollecca He JOJXKHa
npeBsiiiath 50 °C. Tlockonbky peaKlHsl 9K30TePMHUHA, B 3MEEBHK, PACHOJOKEH~
HHH BHYTPH PyGallkH, nojaercs oxAaxIaiomas Bona, M3 konoHHE I peakunoH-
Has Macca MOCTYNaer B MyAbCAUHOHHYIO KOJNOHHY 2, Ffie mpomecc o06pa3oBaHHs
o.nm‘omepa 3aBeplaeTcs.

B pasgenntenshom cocyne 9 NPOHCXOMHT OTAc/NCHHE MATOYHHKZ OT OJIHLOME-
Pa, a nOCACAHHI HENpEpPHBHO NOCTYMaeT B NpOMEXYTOUHYI0O eMKOCTb [0, mx
KOTOpofl OH mopmaercs HacocoM-103aropoM 11 B wacanounyo konomny I2. B xo-
JIOHHE 12 TIpOHCXOAHMT HeHTpanu3anus THADOKCHAA HATPHSA RHOKCHAOM yriepona.
Hefitpanusosannmii OJINTOMEpP MOCTYHaeT H3 KOJOHHH I2 B IPOMEXYTOUHYIO
€MrocTb 13, Jlanee onuroMep noasepraercs 06€3B0KHBaRHIO, QUALTPALHA OT CO-
Jaeft u OTIOHKe pacTBOpHTeNs 10 NPHBEAGHHEIM pPaHee cxeMam.

2.5.2. dnokcHaHphI

OnokcHahupH ABATIOTCH MONUGUUUPOBAHHEIMYE JHAHOBHIMU OJIHIO-
MepaMu. OHM MONYYalOTCS NpPH B3anHMOEHCTBHH THAPOKCHJBHOMR
WY STOKCHAHON TPYNNB AHaHOBOrO OJIMTOMEPa C ONHOOCHOBHDI-
MU XHDHBIMH KHACJAOTAMH:

----—CH2—CQ—/CH2+ RCOOH—»-..—CH, - CH - CH, - 0COR
|
: 0 OH

" =CHy = CH = CHyp—- 4+ RCOOH 32 -~ CH, - CH - CHy = +
OH OCOR
+H;O

B xauecte MOIH(UKATOPOB 06HIUHO HCHOJIb3YIOT KHCJOTH BH-
CHIXAIOIHUX U IOJIYBBICHXAIOU[HX Mace) (1unONeBYIO, JMHONEHOBYIO,
OJIEHHOBYI0, CT€aPHHOBYI0, NMaJbMHTHHOBYIO M Ap.), a TaKke Kuc-
JIOTH KaHU(OJSU U TAJNJIOBOTO Macsa.

Ilpu BBeneHuu B MOJIEKYJTY SNOKCHAHOTO OJIMTOMEPa KHPHOKHC-
JIOTHBIX OCTATKOB NOKPHITHIM Ha HX OCHOBE NpUIAeTCst 3JacTHY-
HOCTB.

Hast Mopudbukanun o6byno UCHOJIb3YIOT CDEXHEMONEKYNSIPHEIC
OJHIOMEPHL ¢ MOJIEKYJIsspHO Maccoli 500—1600. ITockosbky smo-
KCHAHBIE rpynnbl  Goliee peaKUMOHHOCHOCOOHE 1o CPaBHEHHUIO ¢
THADOKCHJILHEIMH, B IEDPBYI0 OYEpeNb HMeHHO SIOKCHJHEIE TPYIIIEE
BCTYNAIOT B peaKUHIO C MOAM(DUUMDYIOIUME KHCIOTAME,
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OrepudpuKanyusa 3MNOKCUAHBIX TPYMIT YCKOPSeTCS B NPHCYTCTBUH
OCHOBHBIX KaTaJu3aTOPOB (TPETHUHBIE aMUHBLI, COJIH LIEJOUHBIX Me-
taanoB). IIpu Temmeparype 130—160°C ara peakluss MoxXeT mpo-
TeKaTb Jaxe B OTCYTCTBHe KaTauau3aTopoB. Ilpu HarpeBaHuu peax-
IUOHHOH Macch po 220—250 °C B peakUH0 BCTYNAIOT THIDPOKCHJb-
Hble TPYIHIB SMOKCHAHOro osuromepa. IIockosabKy 210 0GHUHAas 06-
paTHMasl peakuus o0pa3oBaHUSA CHOXKHOrO 3dupa MO THIY CIHPT —
KHCJIOTa, TO JJISl CMELleHHUs] DPaBHOBECHS BIPaBO HeOGXONHMO yna-
JSTh B XOJle Tpouecca o6pasyolyiocs BOLY.

Ecau B 3MOKCHAHOM OJIMTOMEpEe 3TepH(PHUHPOBAHE BCe SMOKCH]-
HHe U THADOKCHJbHBIE TPYIIE, NOJAYYEHHHl 9TOKCHI)UD HA3HIBAIOT
noanbim. TIpakTHUECKU MOJHBIE STMOKCHA()UD TOAYUHTL He yHaercs;
MaKCHMaJbHas cTeneHb arepudukanuu cocrasgser 0,9.

[To ananoruu ¢ anxkupamu 3MOKCHAQUPH MPUHATO PA3AEISATh MO
crerneHd arepuduxkauun Ha swupHsie — 0,7—0,9; cpedrue — no 0,5
u roujue — 0,3—0,45,

[TosnyuatoT smokcusUpH GJIOYHBIM H a360TPOMHHIM METONAMH B
olHy MM ABe cTaiuu. IIpu aByxcTaguiiHOM mpouecce BHauaJe Ipo-
BOAAT 3Tepupukanuio snokcuauux rpynn npu 120—130°C (B npu-
cyTcTBHM KaTaausaropa) uau 130—160 °C (B orcyTcTBHE KaTaJH- -
3aTopa), 3aTeM IOBHIIalT TeMuepatypy mo 230—250°C u npoBo-
AT 3Tepu(pUKAUUI0 THAPOKCHIABHBIX I'PYII ¢ OJHOBPEMEHHOH a3eo-
TPOMHOH OTrOHKOH peakUUOHHOH BojH. [IpH opHocTapuiéiHOM Hpo-
necce peakuuio nposoast npu 220—230 °C Ges karaamsaTopa.

CroficTBa 3MOKCUI(HPOB ONPENeNAIOTC MAaccol SIOKCHIHOrO
OJIUTOMepa, THIOM MOIU(HUUDPYIOIMHUX OJHCOCHOBHHIX KHCJOT H CTe-
IeHbIo 3TepUPUKALUH.

YBennueHHe collepKaAHUS KUPHEIX KHCJIOT CHOCOGCTBYET yJayd-
LIEHHI0 PacTBOPUMOCTH 3MOKCH3(HPOB B apOMAaTHYECKHX H aJjuda-
THYECKHUX YTJIEBOAOPONAaX, a TaKXKe CMauuBaiomed croco6HOCTH IO
OTHOIIEHHIO K TIHIMEHTaM. :

BsA3KOCTb PacTBOPOB 3MOKCH3(HPOB BO3PACTaeT C yBeJUUeHHEM
MOJIEKYJIIPHOH Macchl HCXOJHOTO 3MOKCHJHOIO OJHroMepa H ¢
yMEHBbIIEHHEeM COJEPXKaHHS MORUPUUUDPYIOUHX KHDPHBIX KHCJOT.
AIresuOHHAs ¥ KOre3sHOHHAs NMPOUYHOCTb, a TaKXe [UIEKTpHUe-
CKHe CBOMCTBA SMOKCHA(UPOB BHILIE, Y€M Y HeMOJH(HIHPOBAHHEIX
IU2aHOBBIX OJIUIOMEpOB.

drnoxcusdupsl, collepxalifie HeHacHIEeHHbe KXUPHLE KHCJAOTH,
0 aHAJOTHH € aJKHAAMH OTBEPXKAAIOTCS Ha BO3JyXe 32 CUET OKHC-
JIATEJbHOH TIOAUMEPHU3 alUH.

2.5.3. Nonmanoxcuabl

[TonuanokcHAB (9MOKCUAHPOBaHHEIE HOBOJAUHBIE OJHUIOMEPH) 110-
Jdy4aloTCs MPH B3aUMOJAEHCTBUE HOBOJAYHOTO OJUrOMepa ¢ 3MHXJIOp-
rufpuHoM. [Ipu sToM MpOTEKaOT peakuuH, aHaJOTHYHHE PacCMOT-
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PEHHBIM IS AHAHOBBIX OJIMTOMEPOB:
OH OH OH

CHQ_ CHQ— -HCH

n

HOBONAYHbIA OAUrOMED INUXNOPruApUH

L CH,— CH—CH CH,—CH—CH, CHQ—CH—-CHQ
R B SR\ | NV
0 0 0 0 0
CH,—— CH,y———
7

rae n=0-10.

B oTsuune 0T AMAHOBHX STOKCHAMPOBAHHHIE HOBOJAYHBIE OJIH-
roMepH MMeIT oJjiee BHICOKYI0 (PyHKUHOHAJBHOCTD (2,2—12), no-
3TOMY HX Ha3BBAIOT NOAUINOKCUOAMU.

CBoiicTBa MOJHU3TOKCHAOB B OCHOBHOM OMNpPENEJSIOTCS CTPYKTY-
pOH HCXOJAHOI'O HOBOJAYHOIO OJIHIOMEpa.

BoJpuroe 4uc/ao MOKCHAHBIX I'PYIT B 2HMOKCHIAHPOBAHHLIX HOBO-
JIAUHHX OJHIOMepax M uX HoJsiee NJIOTHas ynakoBKa 0O0yCJOBJHBA-
10T 06pasopanue 6oJjiee NAOTHOH CETYATOH CTPYKTYPH OTBEPXKIEH-
HOTO MoJHMepa. DTHM OODbACHSETCS JOBOJbHO HH3Kas 9JacTHU-
HOCTb MOKPHITHH Ha OCHOBE IOJH3NOKCHIOB,

2.5.4. Anuchatueckme 3NOKCHAHbIe ONMromMephl

AnndaTtHueckue IMOKCHAHHE OJHTOMEDHl fBJSIOTCS  [IHIHIUIO-
BHIMH 5(bHpaMH TOJHAaTOMHHIX COHMPTOB. MX moJydaoT mpH B3aHMO-
NeHCTBHH SMUXJOPTHAPHHA C 3THJEHIJIMKOJEM, JH- H TPHUITHJEH-
TJIHKOJEM, TJHMIePHHOM, TPHMETHJIONITAHOM, TPHMETHIIONNIPONAHOM.
[pu 5TOM NP OTEKAIOT CJENyIOlNe PeaKIHH:

06pasoBaHue XJOPTHAPHHOBHEIX 3(DUDPOB:

HO—R——OH+H2C\—/CH—CHQCI——>
0

raukon. 3INUXNOPruApuH

‘ —>CICHQ-—CH—CHZ—O—R—O—CHZ—({H—CHQCI
OH OH

XNOPruaApuHOBLIA 3HUP
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JAerHAPOXJIOPHPOBaHNe XJOPTrUAPHHOBOrO adupa:
CIH,C - CH = CHp-0-R-0-CH, - CH - CH,Cl--
l
OH OH

NaOH - - -0-R-0-CH,-HC—CH
—m—»H2C\/CH CH2 0-R-0-CH, / 2
o)

peakuus NOoJUIPHCOeIHHEHHAS:

-R-0-=-CH,- HC—CHy; —*
HO-R-OH+H2C\—/CH-CH2-O R 0 CH2 HC\O/ 2

-R-0-CHy-HC—CH
——>HO-R—O—CH2-CiH-CH2-O R - 0 - CHy - HC—CHa
OH

Kaxk BUAHO U3 TIpPUBeJleHHHIX CXeM XHMHYECKHX peakLHuH, MoJe-
KyJbl aJdudaTHYECKHX SMOKCUJIHHIX OJUIOMEPOB COLEpPXKaT Kak
SMOKCUHbBIE, TAK U THAPOKCHJIbHEE TPYIIIHL.

Bo3moXHO Takke B3auMOJeHCTBHE THPOKCHJABHBIX TPYIN XJOP-
THADHHOBBHIX 2()HPOB C 3MOKCHAHBIMH TPYNTNaMH, NPHYEM CKOPOCTb
9TOH peakUHH COM3MEPHMa CO CKODOCTBIO pEaKIHUH IOJHOJa C
IMOKCHAOM. DTO TPHBOAUT K 0GpPa30BAHHIO Pa3sBeTBJEHHEIX OJIUTO-
MepOB € BLICOKHM COJlepXKaHHeM HEeOMBIJfEeMOTO XJopa H C IOHH-
JKEHHBIM COJlePKAHUEM SMOKCUIHBIX [PYMI.

st Toro 4ro6n CBeCcTH K MHHAMYyMY 10GO4YHble DeaKUHH, Tex-
HOJIOTHYOCKHH INpomecc MOJyYeHHsl aJu(aTH4eCKHX IMOKCHAOB Be-
AyT B JBe crajlud. BHauaJse mpoBOASAT PeakUui0 B3aHMOAEHCTBHA
[I0JIN0JIa € SMUXJOPTHJIPUHOM B MNPUCYTCTBHH  KAaTaJH3aTOPOB
(H2SO4, SnCl, xomnaekcs BF;) ¢ o6pasoBaHueM XJOPTHAPHHOBBIX
3¢bHupoB. 3aTeM MPOBOJAT UX NErHAPOXJOPUPOBAHHE B TPHCYTCTBUH
THAPOKCHAA HaTpHsA. B Tom caydae, Korja mpoOLecC MNPOBOAAT B
cpelle He CMeIUIHBAIOIIMXCA € BONCH pacTBopHTeJsel, obpasylomue-
¢Sl TJIMIUANJOBEE 3(HPH SKCTPAarupylOTCs PacTBOPHTENEM U TaKHM
00pa3oM BHIBOAAITCS M3 cepn peakuuu. B atoMm caydae pearuus
o TUJAPOKCHJBHLIM TPYIHIaM XJOPTUAPUHOBLIX 3(PUDPOB ¢ 3MOKCHA-
HBIMH T'PYNNAMH KOHEYHOTO TIPOAYKTa TPAaKTHUYEeCKH He MPOTEKaeT.

[Tpr onHocrapuiiHoM cmocobe SMUXJOPTHAPUH Gepercst B GOJb-
nioM U3OLITKe JJ MONABJAEHHUS peaKUUH NOJUNpHCcoefuHeHusA. OJH-
roMephl, MOJyYeHHBEe 9THM C€lnoco60M, XapakTepusyloTcs GoJee
HHU3KHUM COJlepKaHUEM 3MOKCHIHBIX T'DYII, MOBHIUIEHHEIMH MOJIEKY-
JApHOH Maccolt U BA3KOCTLIO.

Anmudatnyeckue SMOKCHAHBIE OJNUIOMEDPHl SIBJSIOTCS HU3KOBS3-
KUMH XKHAKOCTAMH C BHICOKUM COJlepXKaHueM 3MOKCHAHLIX TPYIIL
OO6BIYHO HX HCMOJB3YIOT B KauecTBe aKTHBHHIX PacTBOpHTesel JJf
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NOHAXKEHHUsA BASKOCTH IMOKCHAHBIX KOMHo3uuui. Bcerymas B peax-
LU0 ¢ OCHOBHHIM 3NOKCHIHLIM KOMIIOHEHTOM TaKO# KOMIIO3HIUY,
a/Mn(paTHYECKUH SMOKCHAHBIA OJHIOMEpP BXONUT B COCTAB OTBEpK-
AEHHOTO TIOKPHLITHSl M OKashBaeT MJaacTHGUUHUPYIOUlee JeficTBHe,
YTO CIOCOGCTBYET MOBBLINIEHHIO M'MGKOCTH MOJHMEDPHOH LelH.

2.5.5. UuknoanmgartHueckue snoKcHAHBIE coeiMHEHHA

OnHUM M3 TepCMeKTHBHLIX HANMpaBJEHHl CHHTE3a SMOKCHAHHIX IO-
JHEMEPOB fBJAIOTCA HMKJIOAJNUPaTHYECKHE ITMOKCHIHHE COeluHe-
HuA. B 9Ty rpynny mieHKooGpasyOUEX BemeCTB BXOAAT MOHOMep-
Hble IHKJIOaJMH(paTHYECKHe COeJHHEHHs, CcolepXKaljHe He MeHee
ABYX 3MIOKCHAHBIX I'PYIIL

Bosbilofi uHTEpeC MDEACTaBAT MOKPHTHA Ha OCHOBE JAHLIHKIONEHTaHeHa,
ABJAIOMErocs ACIEBHM OTX0OA0M HedTeXHMHYECKHX NMPOH3BOJCTB.

Tpr peficTBHE na auuuKAONeHTaguen 25%-Horo pacTBopa  HaayKcycHOMR
KHCJIOTH B 3THJjaueraTe 0O6pasyercs AHONOKCHA, ABAAIOIMHMACA KPHCTANIHYECKHM
BEMECTBOM ¢ TeMneparypoll maasaenus 32 °C.

Ina nosyuenns UukAOanHGATHYCCKHX SMOKCHAHBIX COCTHHEHHA MOXKHO Tak-
JKe HCHO/B30BATD DPA3JHYHBIE CHHTETHYECKHE LHKAO2NnbaTHUCCKHE IHEHH, Ha-
npuMep AHojeduH, NOJYYCHHHH NpH B3aUMONEHCTBHH ABYX MoJleKys TeTparum-
pobeHsanbaernaa:

Tlpn snokcnmupoBaHuu Takoro XHoJedHua nepyKCyCHOR Kucsotofi o6pasyercs

JAUSNOKCHI:
C—-0—
o

HukacanndaTndeckne AUIMOKCHAH €O CJIOKHO3(UPHOH CBA3BIO
ABJAIOTCH HH3KOBAISKUMH XKUJKOCTSAMH, 4YTO MNO3BOJSET HCHIOJB30-
BAaTb HX B KayeCTBe aKTHBHBIX DACTBOPHUTEJNEH B KOMIO3UMUAX 6e3
OPraHM4ecKHUx pacTBOPHTeJeH.

Ilockosbky —nuKJIOAMH(ATHYECKHE  SMOKCHAHBE COEAHHEHHS
NPeNCTaB/IA0T CO60H HHAMBHUAyaJbHEE BEMECTBA, a He CMeCh IO-
JHMEPrOMOJIOrOB, OHH 06/1aJaI0T CTaGHJIBHLIMU COCTABOM H CBOii-
ctBaMu. IIpu ux OTBEpKJeHHH 06PAa3yOTCH MOJHMEDHHE CETKH BH-
COKOH *4aCTOTH, B KOTOPHIX TOMEPEUYHble CBSI3H HeNnocpeJCTBEHHO
COEIMHSIOT UUKJEL. DTHM OOBACHSIIOTCS TOBHINEHHAS KECTKOCTb H
TENJIOCTOHKOCTh OTBEPKA€HHOT O NOJUMEPa.

2.5.6. OTBepxAEHHE 3MOKCHAHBIX onuromepos

MoJieKyJIBl SMOKCHAHBIX OJIUTOMEPOB B OCHOBHOM SIBJISIIOTCS JIMHEl-
HEMU. Takue OJHrOMepH 00PasyloOT MpPOUYHBIE TepPMOPEeaKTHBHHE
TIOKPHITASL TOJIBKO TIOCJIE OTBePXKAEHHS. DTO NOCTHTAeTCS BBEJEHH-
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ANHuMKNMYECKKHE
aHTHAPHAL

AnudaTuueckue ApoMaTHieckye ApomaTHieckue Anndaruseckue
aMuKbl aMHUHbl akrnapuaL aHTHApWAY

AMUHHOTO K
WCAOTHBIE
M30u“a"aTu

- Cunsaioune denonoopmans-
AMFOAMHAO HLWaHAK-
0 aMH"Hn A Zlm" oTeepanTEnN Onuromepu AETHAHbIR

Hole

‘ ; Kap6omupgo-, mesia-
Oreepauresn MHHOGOpMaNbAErHA-

Katanusatopsl
MOHHOK NonKMme-
[PLEETICT

|

Tpetuttue Kucnotel Komnnekcu BP3
amMmHbl Jlelonca

Puc. 2.14. Knaccudukauns oTBepIHTe/eH A4 SIOKCHIHBIX OJTHTOMEpOB

eM CIelHaJbHbIX OTBepAHuTeJel, 00eCneunBaloInX ob6pasoBanue B
OnpeneJeHHbIX YCAOBHSIX NOTepPeUHbIX cBsizef.

OTpepKeHHe TPOHCXOIUT IO PEaKIIHOHHOCTIOCOGHBIM TpyTIaM
OJIITOMEPa — STOKCHIHBIM M THAPOKCHJBHBIM, BXOLSIIAM B COCTaB
M06Oro BHIAa 3MOKCHIHOIO OJHTOMEpa. DTHM OODbSICHSETCS CXOXHBIH
XapaKTep IIPOIECCOB OTBEPKIEHHS 3MOKCHIHBIX OJHIOMEPOB He3a-

BHCHMO OT HX CTPYKTYpBHIL.
B HacTOsIlee BpeMsi H3BECTHO '60Jiee COTHH Mapok OTBEpAHTE-

Jefl, ¥ MX YHCJIO TpojoJkaer pactH. ITo mMexaHH3My HefCTBHS BCe
OTBEDIUTENH MOKHO Pa3JeuThb Ha JiBe IPyNNbl: CUIABAIOIIHE OT-
BEpINTENH W KATaaH3aTOpHl (pHuc. 2.14).

CuIMBaomIHe OTBEPAUTEINH, BCTylas B PEAKIHIO KaK € SMOKCHA-
HBIMH, TaK H ¢ THIDOKCHJBHBIMH IPylaMu, o6pasyioT nonepeunbe
CBSI3H MEXIY MaKpOMOJIEKYJaMH 3MOKCHAHOTO OJHIOMepa.

OTBEpANTENH aMHHHOTO THNA — COEIHHEHHs, HMeounue He Me-

Hee ABYX CBOGOJHBIX aMHHOTPYIIL

TpenMyliecTBEHHO IPOTEKAET PeakUHA MEXAy aMpHOTDyIHOK OTBEpAHTENS
H SNOKCHAHOU rpynnofi OTBEPKAaeMOro OJHroMepa:

H2N-R-NH2+H2C-CH-CH2-"'~*
N A/
0
—> = CHy = CH = CHy = HN = R = NH - CHp - CH - CH, =~
|
OH OH
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C MeHble# CKOPOCTHIO MNPOXOAHT B3aHMOAEHCTBHE C BTODHYHBEIM  aTOMOM
a3ora:

----CH2-’CH-CH2-HN-R-NH-CHZ-?H-CHZ-'--+
OH OH

+H2C-CH-CH2-"'—+
\/

— ----CH2-CH-CH2-HN-R-‘\I-CHg-?H-CHz----
OH CHy OH
HO - CH = CHg = -

Ilpu 3KBHBaJEHTHOM COOTHOWEHHH (YHKIHOHANBHHX TPYAN OTBepAHTENS H
3MOKCHAHKIX TPYNN OTBePXKA3eMOr0 OJHroMepa BTOPHYHBIE THAPOKCHIBHBIE TpyI-
OB B Opolecce OTBepkAeHHA (PakTHYeCKH He yyacTBYIOT, IIpw H36HITKEe 3IOKCHA-
HOTO KOMIOHEHTZa BO3MOXKHA DeaKIHA MeXAY THAPOKCHJIBHEIMH H 3MOKCHIHEIMH
rpynnamu. OTBepAHTeNH AMHHHOTO THMA OTBEPXKAAIOT 3MOKCHAHHIE OJHIOMEPH
npu Temnepatypax ot 0 mo 150 °C,

B kauectBe anudaTHuECKHX IOJHAMHHOB HCHOJB3YIOTCS C/EAYIOUIHE COEMHHE-
HHSL:
TekcamernnennuaMuu HoN (CHp)¢NH, (fna=42 °C)

Hunorunenrpuamun HoN (CHy)o—NH— (CHz)o—NH: (fxan=208 °C)
Tpustunenrerpamun  HoN (CHp)p—NH—(CH,);—NH—(CHz2)2NHz  (¢xgn=
=143 °C npu 1,3 kIa)

Ionnstunennonnamur  HyN (CH:CHoNH) , (CH;)NH: — Hu3KOBA3Kasa cmech
MOJHMEProMONIOTOB ¢ n=1—4)

OTH OTBEPIHTENH OTBEPKAAIOT SMOKCHIABI NPH OGHIYHOA TeMmepaType, HO
OpH 3TOM 06pa3yioTcs NOKPHITHA HH3KOTO KayecTBa; HHOrJa Hab/oJaercs HX
nomyrHeHue, Bonee Teepihe, mpo3pauHble H XHMHYECKH CTOMKHE HOKPHTHA 06-
pasyioTcs NMpH HarpeBaHHH.

CooTHollleHHe MEXAY B3NOKCHAHBIM OJHTOMEPOM H NOJHAMHHAMH  JOJIKHO
6HTh cTexHOMeTpHuecKHM. KoamdecTBo TpeGyeMOro noiHaMHHa onpefensiercs Io
CONEPXKAHHIO 3MOKCHAHHIX TPYNH. YYHTHIBAsA JIETYYeCTh NOJHAMHHOB, OOHIMHO HX
6epyr B m3bmTke. Ilpn GosbiioM H3GHTKE MOJNHAMHHA CHHIKAETCS CTOMKOCTH MO-
KPHITHA K BO3JEHCTBHIO BOIH, COJefl H KHCIOT. BBHIAY BHICOKOH aKTHBHOCTH
anuaTHIECKHX NOJHAMHHOB KH3HECHOCOGHOCTh KOMIo3umuit npu  15—20°C
cocrasasger Bcero 1—3 u. [lostoMy TakHe OTBepAHTENH CleAyeT BBOAHTH B
SMOKCHAHBIA OJIMIOMED HEMOCPEeJCTBEHHO Mepell HaHeCeHHEM Ha  IIOBEPXHOCTD.
CepbesHEM HeOCTaTKOM a/iH(aTHUECKHX NONHAMHHOB SBASIOTCA HX JETYYeCTh H
TOKCHYHOCTD.

IlonuamuHOAMHNEl IIHPOKO NMPHMEHSIOTCS B KauecTBe OTBEpH-
TeJell B NAKOKPACOUHOH NPOMBIIIEHHOCTH. K HHM OTHOCATCSA Hpo-
AYKTHl NOJHKOHAEHCAUMH TOJHAMHHOB C AMMEPH3OBAHHHIMH 3(H-
paMH XKHPHBIX KHCJOT DaCTUTEJBHBIX Macea (cM. pasnm. «Iloanamu-
IBI»).

CKrOpoCTb peaknuH B3aHMOJEHCTBHS TakHX OTBepauTeNedl
SMOKCHAHBIM OJIATOMEPOM 3HAUHTEJbHO HHXKeE, YeM y cOGCTBEHHO
nonuaMuHoB. ONHAKO CYulecTBEHHBIMH NPEUMYIIECTBAMU ITOJHAMHU-
HOAMHUJIOB TI0 CPAaBHEHHIO ¢ MOJHAMUHAMH SIBJSIIOTCS MEHBIIHE Jje-
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TyuecTh M TOKCHUHOCTb, a TaKXKe BO3MOXKHOCTb BAapbHDOBaHHS CO-
OTHOIIEHHSI STOKCUAHBIH OJUroMep — OTBEpPAHTENb B IMMPOKAX Npe-
Jenax.

IIpn M36BHITKE STOKCHAHOTO OJUIOMepa yJyduIaloTes SaulHTHLHE
CBOMCTBA MOKPHITHS, @ TPH H3GHITKE OTBEPIHTENS YCKOpsieTcs Ipo-
mecc OTBepPXAEHHs M yJydlIaiTcs (u3HKO-MeXxaHHUeCKHe XapaKTe-
PUCTHKH.

ApoMaTuueckue aMHHb 06JI3J2I0T MeHbIIek peaKUHOHHOH CIo-
coBHOCTbIO, 4eM aqndaTHueckue IOJHAMHHBL. JloaTOMy OTBEpKIE-
HHe HMH STMOKCHIHBIX KOMIIO3MIKH IIPOBOAAT IPH HarpeBaHan X0
150 °C. B KauecTBe OTBEpAMTEJEHl NMPHMEHSIOT, HaNPHUMEDP, CJACAYI0-
mHe coeluHeHus:

NHy

;HZN - M-tbeHMﬂeHAMaMMH(fnn:GZ °C);

HZN—Q—CHZ —-@—NHZ - 4,4’ -AvamuHOAR(EHNIMET K

(ty, = 89 °C)

IToCKOJILKY apOMaTHueCKHe aMHHB SIBJASIOTCS TBEPABIMH Belle-
CTBAMH, UX IPHMEHEHHE B JKHIKHX KOMIIOSHIHAX 3aTPyXHEHO. Oun
HaxXONsT IPHMeHeHHe B TPOM3BOJCTBE TJIACTHKOB, Mpecc-MaTepha-
J0B. B J1IaKOKpPacOUHOH NPOMHIUIJEHHOCTH apOMaTHYeCKHe MOJH-
aMHHH ITPHMEHSIOT B IOCJE/lHee BPEMsi B IPOM3BOACTBE ITOPOLIKO-
BHIX KPaCOK.

Iunpangnamus HeN—C—NH—C==N pearnpyer c SMOKCHAHHMH H TIHLDO-
il

NH
KCHUNbHEIMH TpynnaMu No BCeM a3oTcodepXalliM rpynnam, O}lHOBpeMEHHO C 9TH~
MU peakuHAMH NPOXOAHT noauMepusauusa Nno 3MOKCHAHLIM TpynnaM, Karajau3u-
pyeMasi TPETHUHEIM aTOMOM asora, obOpasylomerocs npu OTBEPKIECHHH.

JIMmEanIuaMi]] HPOKO NPHMEHSIOT B TPOH3BOACTBE TOPOLIKG-
BBIX KpacoK. )KusHecmocOGHOCTb TaKHX KOMIIOSHLMH COCTaBJIsiET
0K0JIO 6 Mec., a OTBepXKJeHHe HX NpoTeKaer GHICTPO IPH Harpepa-
Huu. IToxpuTusi, o6pasyloulyecss NPH OTBEPKICHHH NMUHAHAHAMH-
noM, 06Jafa0T BHICOKHMH MeXaHHUYeCKHMH [0Kas3aTeIsiMH H aire-
3Hefl K MeTaJJiaM.

Kucaorusie orgepautedd. Jljs OTBepXKACHHUS IMOKCHAHBIX OJH-
rOMEpOB UIHPOKO IPHMEHSIOT aHTHAPHAB! KapOOHOBEIX KHCJOT
(apoMaTHYECKHE H AJMHLIHKJINIECKHE) .

M3 apoMaTHUeCKHX AHTHAPHIOB HCIOJB3YIOT CJelylollne:

dranesbiit (fna=131°C), TPHMEIHTOBHI (taa=168°C) u mu-
_ pOMEVIHTOBHIH (fna=286 °C).
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I/I.s AMUHKIAYECKHX HAXOMST MPHMEHEHHe CJelylOmHue aHTH-
PHABL  MaJIeHHOBHIf (taa=53 °C); TerparmapobTaneBHii (toa=
=102°C) u MeTHJTEeTparuaApodraneBsii (fu,=4°C), a Takxke lI1J\lfle-
THISHIMKOBbIA (KHAKOCTb) H A0 ELEHHJISHTa PHLIA (’}K*I/ID;KO*CTI))

AHTHADHIBl KapPGOHOBHIX KHCJOT BCTYNAIOT B Peakuuo ¢ rﬁnp-

(l)ggnﬂbﬂblgwn IPYNNaMH SMOKCHAHONO OJIMIOMEpa NPH TeMIepaTypax
—180 °C ¢ o6pasoBanneM MOHOI)HPOB:

0 0
g Il
C-0H
--=CHy-CH - CHy— e+ RY 03> R”
OH i (- 0-CH=-CHy—-

0 0 CH,
INOKCUAHBIK aHruapua .!
onuromep - '

MOHO3pHUp

Hanee xap6oKcHIbHAs IpyMma MOHOS(DHPA MeEIJNEHHO pearupy-

€T ¢ 3MOKCHAHOH rpynmoil ¢ o6paso
C BaHHEM IH OBOH .
OKCHJIbHOH TPYIIIH: P Aeupa u mosok raxp

1
C-0OH
R + HGFH— —>
C-0-CH-CHy—
0 CHy—--
0 OH
il |
C-0- CH2- CH~—-...
—» R

G-0-CH-CH,~-
0 CHy

e

ﬁgo:b o6pasyiouisecs THAPOKCHIbHBE I'PYINIL B3aUMOJCHCTBYIOT C
JIEKYJIaMH MOHOS(HDOB, B pe3yibTaTe uero o6pasyioTcs ceTua-
TBI€ CTPYKTYDHI, H ITOKPHITHE OTBEPIK/ 2€TCSI.
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[Ipu oTBEepKAEHUH nuKJoaNnbaTHUECKUX OJUroMepos, HE CO-
ZepXKalluX IHAPOKCHJIBHBIX Tpyni, Heo6GXOAMMO BBOAMTb THAPOK-
cuicoepXKanue A00aBKH, HalpuMep IJIHKOJM. [Ipu B3auMOnEHCT-
BUH TJIHKOJSI C aBruApufioM o0pasyercs MOHO9(HUP, CIOCOOHBIHA
BCTYNATh BO B3aUMOAEHCTBUE C 3MOKCHAHON TIpyImIoH IO omucaH-
HBIM BBHILIE PEaKIUAM.

[Tpu TeMnepaTypax Bhllle 180 °C mporekaeT peakuus sTepudu-
Kanuu MeXAy KapOoKCHIbHOI rpynmoii MoHo3dupa H BTOp HYHOM
TUAPOKCUJAbHON TPYNNOM. B 3TuX yc/OBHSIX BO3MOXHa TaKxe pe-
aKuus 3MOKCUAHOH IPYNNHL C BTOPUYHOH THAPOKCUJILHOM TPYINOH.
HWnoraa AJs yCKOpeHHs mpolecca OTBEPKACHHUA aHTHAPHAAMH B Ka-
yecTBe KATAJH3aTOPa BBOAAT TPETHYHBIE AMHHLL.

TBepAble aHTHWAPHABL (pranesui, MaJIeuHOBHL, TPUMEJIHTOBBIH
¥ T. A.) IJIOXO DACTBOPSIOTCH B OPraHMHUECKHX pacTBOpHUTENAX H
SIOKCHAHBIX OJHIOMepax, NO3ToOMy 4Yalle BCero HX HCTIONB3YIOT B
IPOU3BOACTBE MOPOLIKOBBIX KPACOK, 2 B JaKOBBHIX KOMIO3HIHMAX HX
IPUMEHAIOT PELKO.

Vi3 TBepABIX aHTHAPHILOB nejiecoo6pasHo HCIOO/b30BATb TPHME-
JUTOBHI ¥ MHPOMEJUIHTOBBI! aHIMAPHAB, MPHAAIOLLNE OTBEpXKJEH-
HbIM MaTepuajaMm BHICOKYIO TEPMOCTOHKOCTb.

C nenipi0 yAyuIIeHHs COBMECTHMOCTH OTBEPAUTE/NHA ¢ JIaKOBO#
KOMIO3HLKeH U3 3THX AHTHADHIOB TOJYYaOT ALAYKTH C TJIUKO-
AsiMH. AZILYKTB ABJAIOTCSH cMOJI006pa3HEIMH  TIPOAYKTAMH, JIETKO
pacTBOPSIONIMMHUCS B KeTOHAX U alleTaTax.

PaspaboTka XHAKHX oTBepAUTECH (MeTnaTerparuipodrane-
Bolf, METHJIHAUKOBBIA H A0eeHHJIIHT APHEIH AHTHAPHAH) MO3BO-
U2 3HAYMTEJNbHO PACUIMPUTb OGJacTH NPHMEHEHH: oTBEpAUTENEH
aHCHAPUAHONO THIA.

W3oumaHatel NPHUMEHAIT AJis OTBEPXKACHH rUApOKCHJICoAep-
HaluX STOKCHAHBIX OJMIOMEDOB U IOJHMEDPOB, panpuMep AuaHO-
BbIX 3TIOKCHAHBIX OJIMTOMEPOB C MoJIeKyIipHOI Maccoil BhilIe 1000,
snokcusdupoB u GeHOKCH-CMOJL.

Haubosiee pacmpOCTpaHeHHBIM H30LHAHATHBIM OTBEPAUTEIEM
qBJAeTCA NpenoJuMep Ha OCHOBE MMSTHJEHIIMKOIA  H 2,4-TOJyH-

JeHpuu3onuanara:

0
CHs - i

9
NH-c-o-(CH,_.)z-o—sz)z-O-C-HN:Q

N:C=O O:C:N

[Ipu BBEAGHMH TaKOro OTBEDAHTE]IA B IHAPOKCHICOAED KA HR
SMOKCHAHbIA OJUrOMep yXe IpH o6BlUHOH TeMmIeparype HpOoHCXo-
JIAT B3aUMOJAEHCTBHE TIO TH/APOKCHJILHOHN U H3onMaHaTHOH rpynnam.
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//N_C=O
-n—CHz—CH-CHz—nnkR\\ —
OH N=C=0
o A
BHOKCMAHblﬁ onuromep niouuvaHar .
|
-~—CH2—?H—CH2—w CH
— O—?—NH—R-NH—%—O—CH

l |
0 - 0 ?m

o q%gz;lg;r;og;éﬂoﬂx: TAKHX KOMIO3HLUH cocTaBifgeT Bcero |1
, OKCHJAHO-H30LHAHATHHE M -
ar
10Tc§ JBYXyIaKOBOYHBIMH. CPHATLT OGO AR
KauecTBe OTBEDAUTENEH HC
| T0JAb3YIOT  (deHoJI0-
" Mg).f::lmuﬂoqmpmanbﬂemnﬂme OJINTOMEPHI. b » Kapoamizc-
" rHﬂp%JIKI?CI-II/II?TIIiﬁiIHMHrOPLIAeMp? pEarupyroT ¢ SMOKCHAHBIMU TPyNNaMu
TUIOJLHEIM TpymmaM, a
Kapbamujao-
MeJaMUHO(pOpMa/bAeTHAHbIE OJUrOMEPHl — IO M,eTI/IJIOJIEHbIMHﬂO iy
HaMI:Ia Téamxe 1 1o umuHorpynnam (—NH—) e
snoxcixu‘ Hob.ilbmee TPAaKTHYECKOe TPUMEHEHHEe HaXOAAT (eHOMbHO-
ano noﬁpbliugogg::;muu Ha OCHOBE De30JibHBIX OJiuroMepos. Ta
‘ 0l aJ0T BLICOKOH XUMHYECKOH 7 : i
‘ I (o)}
pougxMH MeXaHUYeCKUMH CBOHCTBAMHU CrofHocTRio H Xo-
TBE - :
el ;?ﬂol%TegIn" Kataaudaropel. OTBepAuTeNH KATAJHTHUIECKOTrO
Aefemoi Hy OBJHBAIOT NPOTEKAHNE HOHHOH peakuuu TNOJHUMEPH
0 KaTHOHHOMY, TaK U IO aH ]
T » Té HOHHOMY MeXaHu3My
U KaTHOHHOH NoJuMepusa :
LIUH SIBJSIOT
JIb}IO{I‘CH (BF3, SnCly, 6poMus amoMuHus u Ap.). €7 ot
paTypp:;iccé TOJMUMEPH3aNUK NPOTEKAeT Aaxke TPH HU3KHX TeMIe-
patypax, quOeJ:ImeH CKOPOCTBI0 M CO 3HAYUTEJLHBLIM BblieJeHHEM
ren énoygcuub ecﬂue KicaoT JIplonca 1aeT BO3MOXKHOCTL OTBEPK
0K I C HU3KOH peaxnuoHHOH -
ey oKCuIL ¢ HI3KO cnocobnocteio. OcobeH-
MEepU3ALUU ITMOKCHIHEI
€TCs1 3HauuTeJapHast A0JS Syerahhos Soduii
HeperyJaupyeMulX peaKiui
IIH, YTO MelaeT TMoJydYeH ADHSX TONtaenos Tos.
HIO BBICOK
e T KOMOJIEKY/ISIPHBIX TOJUMEDPOB TIOC-
Jas cHUXeHUs 5K3
OTepMuYecKoro 3ddex
e Ta IPU OTBEpPXK
OJIb3YI0T KoMIeXcr BF; ¢ sdupamu, cupramu, qamep—cﬂzzplldp-l

HaMH  (HampuMep K
’ OMIIJIEKC c : ‘
NH;—CH,—CHj). MOHO3TaHOJMaMUHOM — BF3:
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CropocTh pacmafa KOMIIEKCa onpeaeaseT KH3HecmocoGHOCT
KOMIO3HIMH (OT HECKOJBKHX MHUBYT 1O rofa). KoMIIeKCH BFs
HCMOJB3YIOT JAJA OTBEPXKACHHA 3MOKCHAHBIX MaTepHaJos, HE CO-
Jepaxallux pactBopuTelelH; Tak, koMmnaexcs: BFs ¢ aMHHaMH IIpu-
MEHSIIOT B IPOU3BOACTBE NOPOUIKOBEIX KPACOK.

BunuaTopaMi 2HHOHHOH NOJMMEPH3ANUH ABJSIOTCA THAPOK-
CHAB W aJKOTOJSTH LIeNOYHBIX METaJlIOB, TpeTHYHbIC AMHHBI (oc-
HopaHHsi JIboouca). AHHOHHas MONHMEDPH3ALHA asasercs OoJee
ynpaBJseMbiM [poOLeccoM Io cpaBHEHHIO ¢ katHoHHOH. OaH2KO
3TOT NPOLECC OCJIOXKHACTCSH BO3MOMKHOCTBIO TIepeflail Lemu Ha JIo-
60t KOMIOHEHT ¢ TOJBHKHHM aTOMOM BOLOPOAR.

B nakokpacoYHOM NpPOH3BOACTBE HALIAU HmupoKoe NpHMeHeHue
TpeTHYHBIE aMUHBI, CPeaH HUX Han6osee AKTHBHHIMH  SBJAIOTCA
ajnbaTuyecKue TPETHYHBE AMUHBL, criocobHLie OTBEPXKAATH 3IOK-
CuiHBE MOKPHITHS NPH OOBIUHHIX temneparypax. Mx aKkTHBHOCTD B
OCHOBHOM OIpefesIfAeTcsi CTPOEHHEM ANKAJIBHHX 3aMecTHTeNeld Yy
aTOMOB a30Ta. IIpucyTCTBHE B CHCTEME THAPOKCHJCOAEP KA UK CO-
enuHeHull (HanpuMep, (eHONOB H CHHPTOB) CNOCOGCTBYET OTBEPHK-
neHuio cucrems npa 0—20 °

Haunboaee pacnpocTpaHEeHHHMA OTBepAMTEJSMH ITOTO THNA 5B
JSI0TCS TpUdTaHOJaMHH N (CH;CH;OH)s H 92,4,6-TpHC- (AHMETHI-

aMuHOMETH ) PeHO

OH

(CH3)aNHLC CH,oN(CH3)2

CHyN(CHa)a

[MocJenunii OTBePAUTEb 006MaRAET BLICOKOH aKTHBHOCTHIO, 00yC/I0B-
JIeHHO!l NMPUCYTCTBHEM B MOJEKYJE deHOMBLHOTO THAPOKCHJIA H Tpex
TPEeTUYHBIX aTOMOB 230Ta.

7K n3HecnocoOHOCTD KOMIIO3HLHI C TPeTHYHbHIMH aMHHAMH co-
craBJsieT HECKOJbKO 4acoB, MOITOMY TakHE 3IOKCHAHBIC MaTepUa-
B SBJASIOTCS ABYXYNAaKOBOUHBIMH. H3-32 CA0XKHOCTH XHMHYECKHX
POLECCOB, MPOTEKAIOUIHX MPH OTBEPXKJACHUH, KOJHUECTBO BBONH-

MOTO OTBEpAHTEJNs IOAOHPAETCs IMIIHPUYECKH.
BuusiHHe TPUPOABE OTBepAMTE S HA cBOiCTBA STOKCHAHDIX TOJH-

mepoB. B 3aBHCHMOCTH OT THIIA OTBEpAHTE]s CTPOEHHE MPOCTpaH-
cTBeHHOH ceTKu OyAeT pas/uiHbIM:

pu OTBEPXKACHHH aMHHAMH:
---—R-O-CH2—(lJH—CH2—r;l—CHz-ClH—CHz—O-R—---
OH R'—-  OH.
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MPU OTBEPXKACHHH AHTUADUAAMHU [ABYXOCHOBHHIX KHCJOT:
—R—O—CHz—‘C‘H—CHQ—‘O—C—R,_C.—

' I
o O g

0=C—R/— %—o
npu I‘OMOH‘OJII/IMCPHSHHHI/I: ©
++=0-CH=CH—0 ——CH - Chp - -~
CHy—O—R—-+ CHy-0=-R~

Hs
o, qfong;ie%iglé;l;nqépamemoa CHIMTHIX MOJIEKYJ TIOJHMepa BHJI-
HUM aMUHAMHU 3MOKCHAHBIH
TePH3yeTcss GOMBIIHM CO JTBHbIX Ty don a0
JepKaHHeM THIPOKCHJb
Te g HBEIX TPYII, YeM HC-
ﬂeg}lj{rﬁﬁuzngrﬁmep, I'rorna Kax [PH OTBEePXKAEHUH aﬂrggpuﬁaniu Igg-
L -TPynN flaXKe HECKOJbKO cHUxaeTcs. IIpu romonodau-
s g;m HOBHE THAPOKCHJIbHHE TPYNNH HE MOSABJSIOTCS
wepe SaBﬁsp’;Ka‘HI/IH THIPOKCUJBHEX T'DYIN B omepmneﬂﬂo'M MoJIu-
yepe sa Bﬁe €ro XMMHUYECKHE H 3JICKTPOU3OJMSLHOHHEE CBOHCTBA
uso.r’m pH YBeJHUECHUH KOJIHYECTBa OH-rpynn yxyauiamoTcs 3JeKT o.
30 OHH(;HHbIe CBOHCTB2 U CTOHKOCTb K BO3AECHCTBHIO BOAH H KEIC-
omép xli el}{(g 1e/I0YeCTOHKOCTh HX JOCTAaTOYHO BHICOKA. [losumephi
o BH-CJJ(;K ubfe M0 MeXaHW3My TOMONOJUMEPH3aluu, 00JazaloT 601
picor ;)31/1 BOJ0-, KHCJIOTO- U LIEJ0YeCTOHKOCTBIO.
Aiens Cnlglcagé{gITeB ;eﬂTmellxgéx%oa Ut OTBEPXKJEHUS 3MOKCHAHHX [O-
B ‘ oJIbIIEM i
K B(C)))sneucmmo BOAH U KHCJIOT. Y TIOBHITIERIO Hix crofiocTa
ABHCHMOCTb TEPMOCTOHK
OCTH OTBEPKAEHHH!
Twnﬁwomepménenﬂ nokasaHa Ha puc. 2.15 P * fo/iiepon ot
pH MoxbOpe OTBEPRAUTENS 011
Heo
G Slicut 0X0AMMO YYHTHBATL CJEAYIO-
1) cBotb
. sz)ﬂgz%x;xibg?x&m OTBEPAUTENsA (TOKCHYHOCTb, TEMNEPATypa
OTBEPKAEHUS, XH3HECNOCo
! 0OHOCTL X -
HHHé)Tng%%BbIﬂeﬂ-eﬂ'He B NPONECCe OTBEPXKACHHA U T. [.); oNmosH
CTBa MOJYyYaeMHX NOJUMEPOB (aAresus X ;;asnuqﬁbm

am,%

Puc. 2.15. 3aBHcuMOCTb CBOACTB MOKPHTHS
OT THIIA OTBEPIAHTENS: 1
2 3

I — orBepaHTEND
a@MHEROTO THNa; 2 — o
::I}l;l;p ;gn;gg:nﬂuepﬂsal(xgeﬂ; 3~ 0Tnep11m%§g;m§§-
THIIa M — CTeneHb K
M
MaccH ofpaspa NpE RarpeBaHuH, %) Suenenna
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MarepHajaM, MexaHHUYecKas NPOYHOCTD, AH3JEeKTpHUYECKHE XapaKTe-
PHCTHKH, TelJoCTOHKOCTb, XHMHIECKas crolikocTb H AP.)-

Taxum o6pa3oM, BEIGOD OTBEPAUTE/IA ONPEALNAETCA KOHKPETHHIM
Ha3HaueHHeM OTBEPIKEHHOro NoJuMepa H yCJOBHUAMH ero Sxciiya-
TanHu.

2.5.7. CBOHCTBa M NPUMEHEHHE IMOKCHAHDBIX onuromepos

HecmoTpst Ha OoJbLioe pasHooOpa3ue 3SMOKCHAHBIX OJINT OMEPOB
¥ HX KOMIIO3HLHI C OTBEPAHTEJNAMH, AJs HHX MOXHO OTMETHUTH
HeKoTOpHE oOlIHe CBOHCTBA. Bo-nepBHX, 3To BHICOKas XHMHHYEC-
kas H TepMHueckas CTOHKOCTb, XOpOwas airesis K Pa3JIHYHBEIM
MaTepHa/aM, BBHICOKHE 3JIEKTPOU3OJIALHOHHBIE cotictea. Cocras-
a1 pas/MuHbie KOMIIO3MIMH HA OCHOBE 3MOKCHAHHX OJHTOMEPOB
C OTBepAHTEJSIMH, MOXHO A00HMBATbCA YJIydlleHHA HJH yXyAlueHHS
TexX HJM HHBIX XaPaKTEPHCTHK OTBEPXKJEHHOro MOJHMEpa B 34BH-
CHMOCTH OT €ro HasHa4YeHHHA.

Baarogaps LEeHHOMY KOMIUIEKCY XapakTEpHCTHK SMOKCHIHHE
OMHrOMepbl IIHPOKO IPHMEHSIOTCS He TOJbKO 1Jd H3TOTOBJICHHS
JaKOKPACOUHBIX MaTepuajoB, HO U B APYruX oTpacJsix MTPOMBILI-
nenHocTd. VX HCIOJB3yIOT B KayecTBe KOMIOHEHTOB 3aJUBOYHBIX
KOMIIAyHJOB B 3JEKTPOTEXHUKE, NPH H3rOTOBJIECHHH kjaees. B mpo-
M3BOJACTBE JAKOB M KPaCOK WX HCIOJB3YIOT JIA IIPHTOTOBJICHUA
Pa3MUYHBIX MaTEPHAJOB, 06pa3yOHX  3JIEKTDOUIOMANHOHHEE N
XHMHUECKH CTOHKHe TOKPHTHA C BHICOKOH BOJOCTOHKOCTBIO.
B uwacTHOCTH, MOKDHITH Ha OCHOBE SIOKCHIHBIX OJHMIOMEPOB HC-
N0JB3YIOTCS B NPOU3BOACTBE JIAKOB AJA KOHCEPBHOH TapHl.

[Ipu mosyueHHH SMOKCHAHEIX JIAKOB B KauecTBe pacTBopHTeJel
HCIOMB3YIOT HPOCThiE HPH rJHKOJeH (LeJJ1030/bBh ), apoMaTH-
yecKHE yLJIeBOAOPOAH, KETOHbI, CITHPTHI.

O6muHO pacTBOPHTENb BHOHpaercss AJis Kaxnoli KOHKDETHOH CHCTEMH OT-
JAeJIbHO, Tax, HanpuMmep, Aas 3IIOKCPI}.‘[H0-3MHHHOﬁ KOMIIO3HLHH INPUMEHSAIOT cMecCh
.cnuproB  (#-GyraHoud, JMALETOHOBHA) H KEeTOHOB (aleTOH, METH/ISTHJKETOH, wH-
KJIOTeKcaHoH), apoMaTHYeCKHe YIVIEBOAOPOAb H 1e/030MbBE.  JI/Isi 3TMOKCHAHO-
H301MaHaTHRIX CHCTEM B KaudecTBe paCTBOpHTeJIeﬁ HCNOJb3YIOT coelUHeHHus, He

cofepkKallfe THAPOKCHIbHBX TIPYIIL O6LuHo TaKue KOMIIO3HIHMH DacTBOPSIOT B
KeToHaX., DUOKCH3(HpPH XOPOUIO DacTBOPSIOTCS B KCHJIONE H ya#T-CIMpHTE,

B rnocJseiHHe FOAB SMNOKCHAHbiE OJIHFOMEpH C MOJIEKyJIAPHOH
maccofi 1400—2500 cTanH HCHOJb30BAaTh B NPOM3BOACTBE NOPOLI-
KOBHIX KPacoX. DTo HOBhHIE JIAKOKPaCOYHble MaTEpPHAIE, HE COAEP-
®amue pacrsoputeseln (cm. ra. 11).

2.6. KPEMHMMOPT AHMYECKHME MONUMEPHI

KpeMHUHODraHHuecKHe MOJUMEPEl OTHOCATCA X TpyIme 3JEeMEHTO-
OpraHHUECKHX MOJHMEPOB, B OCHOBHEIC NOJNHMEpHbE LEmH KOTO-
pHX BXOAAT HE TOJBKO YIJIEPOJHEIE aTOMBI, HO U ATOMH Apyrux
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I'aHOCHJIOKCAHOB HCIOJb3YIOT PA3JIHYHBIE AJKHJ
1 3QUPLl OPTOKPEMHEBON KHCJIOTHL.

TOB B NPOH3BOACTBE NOJITHOPTaHOCHJOKCAHOB.

K THIDOJM3Y B 3HAUATENbHOH CTEIeHH On
3aMeCTUTEJISA: ¢ YCJOXKHEHHEM CT
JIaHOB NPOXOIAMT C 3arpyaHenusimu. Ilosrom
CKHX OJINTOMEPOB OOBIYHO HCIIOJIb3YIOT 3TOKC

lrllonyqrnb CHJIAHOJIL! C PASIHYHBIM KOJHUECTBOM THADOK
r;nqgrbxpex, IpHYeM YCTORUABOCTL CHJAHOJOB yMEHb
pokcHabHBX rpynn. Tak, Terpaokcucunan Si(OH

iﬂ;lfx;ﬂ?]a (339T, docdop, amomurnit u ap.). BypHoe passurue

X gTeOM}éuuopraﬂuqec&mx coenvHeHu#i Hauajocs B 30-x romax
JeTHs, Korga A. Anppua

. A, HOBBIM BIl

TespIIIpOBaHbI [OJHOPT AHOCHIIOKCAHHI. epesie Ouimi cin:

O CTPOEHHIO OCHOBHOH i
! NOJMIUMEDHOH Lenu KPEeMHHUH
KHe TMOJHMepH JeJATCA Ha nonuopraﬂocunoxcaﬂg iast mem

oo —=S§{—0—Si--. (ocHOBHas Lenb
---——Si—I(\)I—g ),  NOJHOPraHOCHUJA3aHHI (ocHOBHAs nenb
f—-) u TIOJIH3/IEMCHTOOPr aHOCUJIOKCAHEl  (OCHOBHAs

Lelb COCTOMT U3 UYepeayio
IUXCA aTOMOB KpeMHHUs
KH
ﬂpylr]%ro dJieMeHTa — O6GBIUHO AJIIOMUHUS HJU TI/ITaHa’) ciopona ¥
Momq){;i?dpraBﬂoc‘moxcaﬂbI pasiensoT Ha HeMoAH(UUUPOBaHHHIE H
Mo, pO‘aHHbIe. B rtexHosoruu JIAKOKPACOUHbIX MOKDBLITHH B
IPUMEHAIOTCS. MOJAMOPraHOCHIOKCAHB, 4TO oéycnoaneﬂo:

UPEe3BBIYAHHO BBICOKOH TEpMOCTOI
: TE€PMOCTOHKOCTBIO, BHIC ;
PO30CTOHKOCTLIO THX NOJAUMEPOB. ’ PHRINIL chetor 1 mo-

2.6.1. XuMmHuecKue OCHOBBI NOonyYeHus
NoNMOPraHOCUNOKCAHOB

I((g);;ﬂﬂ)p;xfn?prcgﬂﬂnuaq;gxue MOJMMEDBl NOJYYaI0T TFHAPOJH3OM AaJKHJ

‘ » B HUAM aJKUJ(apua)ajKkoKcu -

AymomeH KoHjaeHcanuedl mp Saventenn,
OLYKTOB FHApOJH3a. 3aM

CHJIAHBI JIET'KO THAPOJH3YIOTCS MO PeaKIUH: SHerme

nocJe-
XJ0p-

R
cl sI i
- Si-Cl i
1 +2H20“*H0—S'|—OH+2HCI
R

Peaknus sta cusmbHO 3K30TepMuuHa, Hns nonyyenus nomuop-

(apua)xJ0opcuaHp:

B Ta6s. 2.5 npuBeseHsl ocHOBHHIE cBOfiCTBa HCXOAHBIX NPOAYK

Anxokc
HCHJIAHBI THAPONH3YIOTCSH TPYAHEE, UeM XJOPCHAAHH., MX CKIOHHOCTD

pelesisiercs XapakTepoMm a
JKOKCHJIbHOTO-
PYKTYDEl aJKOKCHIPYNIB! THAPOJIHU3 AJKOKCHCH-

Yy AJis NOJNYYeHHs] KPEMHHE
Hopr -
HCHJIAHBI: P prafiiie

METUNTPUITOKCUCUNAH CHj, - Si - (OC,Hs)
K 2115J3

AMMETUNANITOKCUCHNAH (CHa), - Si - (OC,Hy)
3TUNTPUITOKCUCUNAH C,H, — Si - (OC,H )2 o2
5/3

AN3TUNANITOKCUCUNAEH (C2H5)2 - Si - (OC2H )
5)2

B 3aBu
CHMOCTH OT CTDOCHHS HCXOAHHIX X/IOD- H AJKOKCHCHIAHOB MOMKHO

CHJIBHBIX I'PYNN — OT OZHOrO-
HIAeTCS ¢ yYBeJHYEHHEeM UHCaa
)+ (opTOKpeMueBas Kucmora)
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Ta6auuna 2.5 Ceodcrsa ucxodrbix npodyKTos
8 npoussodcTee NOAUOP2AHROCUAOKCAROE

epma-
Te;'d;’];g - Tlaor- Conn%n e
CoenuEeRHe XuMuueckas dopMmyna Knn:.ri‘mst, H}?:’/l‘n:é gp;;gi org
>~ xjaopa, %
i 71,2
MerraTpUXIOPCHIAH CH;SiCls gg ,g }‘(‘Z)Z',g o
JaMerTuauxa0pcHIan (CHs)2SiCl2 P 828 506
TpuMeTHIXJI0PCHIAH (CHs) §SxC1 98’ . 1238 &5 1
ATHATPUXIOPCHIAH CoH;SiCls 150°0 1050 25’1
JusTHASUXIOpCAIAH (CoHs) 2SiCle 20 1396 80’3
<bennATpURJIOPCHIAH CgH;SiCls AT 1397 280
D udeunapuxiopcuiat (CeHs) QSEClg 300G z 12’0
TpudennaxaopcHiat (CeHs)sSIiCl SR KA 571
Merunden A X0 PCHIAH CH;(CeHs) SiCly o 920 i
STHATPUITOKCHCHIAH C,H;sSi (QCgHs) 3 155, 2 862 —
D u3THIAH3TOKCHCHIAH (CsHs) 2S1(0OCsHs)2 ,

0 KOH-
apr pH 3 MOXeT HEROTOPOE BpEMs cylllecTBOBATh K4K MOHOMEp H GLICTD

HcHpYeTcss B TeTpaMep. 180°C 6es
* clf)uy ¥ TPHCHIAHONE THAPOMH3YIOTCH IDH '1'eMnepaTypélxeMII:I’I(I)WI 18£Benenuﬂ
garann3aTopoB. KoHfeHCAlUs CHIAHONOB MONET GLITh YCKOP

KaTaau3aTopoB — KHCAOT H OCHOBAHHH.

BhicOKasi AKTHBHOCTb CHJIAHOJOB B PEaKIHH mouueucat;m; Trélpg:
BOZHT K TOMY, 4TO THIDOJIH3 H KOHJICHCALHA CHJIAHOJIOB chaﬂon
IOT OJHOBPEMEHHO, NO3TOMy METON no.nyqema;ll1 . :gﬂ;lﬁln:ﬁ

# DOJHKOH .
Ha3BBAIOT THAPOJHTHUYECKO )

Peaknuio KOHJEHCAIMH MOXHO NMPOBOLHTL B cpene oprgung:;_
kux pactBopHTeneil. Eciu pacTBOPHTEID o6Jsanaer 60J{bmona$ >
BaTHpYIOLLeH CNOCOGHOCTBIO, PEAKIHS MOJINKOHASHCAILHH 3aTPY
HeeTCH.

CTpoeHHe H CBOHCTBA 06pasyrolHxca mn:i%%%i;?&iﬁl o(;):

i KOro CTPOCHH
cJ0BHIl KOHJEHCAallHH H XHMHIEC e ‘
Zunaﬂoa. Tak, noJayyeHHe JHHEWHBIX LCICH 6o.rle% lae?&)ﬁ;ngéngﬁ
HOMOJb30BAHHH AHAJIKHJ (2PH) XJOPCHIAHOB R2SiCls. b.r:me ’IPM-
Ba LeNH MOTyT OHTb HCNOJb30BAHBL MOHOGYHKIHOHAJ P

aJIKHJI (2 pHJT) XJIOPCHIAHEL.

TIpu mepocTaTke BOAH KoujeHcanys GHQYHKIHOHAJBHBIX XJIOPCH/IAHOB INIPO-
#MCXORUT Caexyiomum o6pasoM:

R
) : ! Si - Gl
Cl- di - OH + HO - §i- Cl—g-Cl= §i = 0 - 8 = Cliyg
R R R R
R R
l |
—> Cl-Si-0-Si-OH
. |
R R
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O6pasyiomuecst MNOJHMEPHl HMEIOT NPEHMYLICCTBEHHG nfHeltHoe  CcTpoeHHe,

Ilpu u36hiTKe BOAM THAPOJM3 [HXJOPCHIAHA MOXKET Npou3ofith ¢ 0o6pa3o-
paHHeM CHJaHLHOJA:

R R

i i
Cl-Si=Cl+ 2H,0 —> HO-SIi—OH+2HCl

i

R R

Cunanuos Jierk0 BCTyNaeT B peaxiHio HOJHKOMJEHCAIMH, KOTOpPAas MOXeT
POTEKaTh Pa3NHYHO B 3aBHCHMOCTH OT YCJIOBHH IpoBeneHusi. Tak, B uefiTpannb-
HOR W IMeJIOUHOft cPelax NPEHMYLIECTBEHHO [POTEKAET MEXKMOJIEKYAspHAS KOH-
IieHcallusi, IPHBOAsINAsE K O6GPAa30BaHHMIO JHMHEHHHX NOJHMEPOB ¢  KOHUEBHMH
THIPOKCH/IbHBIMH TPYIIaMH:

R R R R

| —H,0 I J ]
nHO-Si—OHt_zHO—Sll- -O-Sll— —SII_OH

|

R R R n=2 R

B kucaofi cpele B 3HAUHTEJBbHOH CTENEHH NPOXONHT KOHJEHCa-
nusi ¢ 00pa3soBaHUEM LHUKJIHYECKHX OJUTOMEPOB, NPEUMYLIECTBEHHO
IIEeCTU- H BOCBMUYJICHHBIX.

Ilpu koHpAeHCADHW CHUJAHTPHOJOB CHavaJa 00pasyloTcsl IHKJH-
yeCKHe TPUMEPH cO CBOGOJHBIMH THAPOKCHJBHBLIMH TpPyNIIaMH, IO
KOTOPHIM IIPOXOJAHT MOJHUKOHJEHCAIHS LHKJIOB, UYTO HPHBONHT K
HOJy4eHHI0 LUKJOHUEHHHX CTPYKTYp [OJHMepa Pa3BETBJICHHOrO
CTPOEHHS.

st nonyueHHs IHKJOUENHHIX JHHEHHBIX CTPYKTYp HeoGXOnH-
MO, uTOObl B MOJIEKyJe LIHKJIOCHJOKCaHA GEJIO TOJNBKO [Be CBOOOA-

HBIX THAPOKCHJIbHHX T'PYHIH. dT0 AoCTHTraercs NpH COKOHAECHCALHH
CHJIAHAHOJIOB H CHJAAHTPHOJOB.

2.6.2, CBoMcTBA M NPHMEHEHHE
NOonHoOpraHoOCHNOKCaHoB

[Tosmopranocu/IoKcanbl, INoJdydYaeMbie THAPOJHTHUECKOH INOJHKOH-
AeHcauueldl, UMEIOT CPaBHHTEJbHO HEBHICOKYI0 MOJIEKYJSPHYIO
Maccy. OHH XOpOLIO PaCTBOPSIOTCSI B apOMAaTHYeCKHX H XJOPHPO-
BAaHHBIX YIJIEBOJAOPOAAX, CAOXKHHX 3(QHPax, KeToHaX.

CBoiicTBa KpeMHHHOPraHHYeCKHX IIOJHMEpPOB OGYCAOBJEHB XapakTepoM CH-
JnokcaHoBoit cBsidn (—Si—O—) u HanuymeM opraHMYecKHX DajHKajJoB y aToMa

kpemunst. CBsasp Si—O Gosee Tepmocrabunbia, uem cBsizb C—C. Paspymenne
MaKPOMOJIEKY/ KPeMHHHOPraHMYeCKHX IIOJHMMEDOB IpH TEPMHUYECKOM OKHCJICHHH
CBS3aHO ¢ OTINEIVIEHHEM OpraHHYecKHX pajfukanoB, Takum o6pasoM, uanndne
OpraunyeckHX pajUKadoB OGYCHOBAHBAET CHHMEHHe TEPMOCTOMKOCTH CMOJ, HO
B TO e BpeMsi cnoco6CcTBYeT NOBLILICHHIO BOXOCTOMKOCTH, SMACTHYHOCTH H DAcT-
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BODHMOCTH B yIiepofiopoaax. Paspi3 csa3u Si—C B jHHeAHHX MaKpoMoOJieKysax
npoucxoaur npe 300—400°C, a B nomuMepax ceruaroii crpykrypH — npu 450 °C.
Xapaxrep yIMeBOLOPOAHOTC PajdKalda TaKxkKe CKa3bBaeTcst Ha CBOHMCTBAX MOKpBI-
THS: Hajguyne (EHHJBHBEIX TIPYNN NPHBOAHT K YMeHbINEHHIO 3JacTHYHOCTH, &
METHJbHHX H 3ITHJBHBIX — TEPMOCTORKOCTH, VI3MeHsisi COOTHOIIEHHE apHJBHHIX H
aNKujbHHX pPAJMKajioB, MOXHO B HEKOTODOH CTENeHH peryJupoBaTbh CBOHCTBZ
KPEMHHAOPraHHUECKHX IOJHMEPOB,

JlakokpacoyHble MaTepHaJbl Ha OCHOBe HeMOoAH(pHIHUPOBAHHHIX
KPEeMHUAOPTaHMUYECKUX MOJHMEPOB OTBEPXKAAIOTCS INPU  BHCOKOMR
temnepatype (200—250°C) B TeueHue 5—10 u. das yckopeHus
Ipolecca OTBEPXKJEHUs B HUX BBOAST PACTBOPUMHE B OpPTaHHYec-
KHX ‘PACTBOPUTEJNX COJMH MeTaJyIoB: HadTeHaTH, OKTOATH, JHHO-
Jeatel, creapartbl. VX n06aBisioT HENOCPEACTBEHHO Iepen yHmoT-
pebaeHueM Bo u3bexaHHe MPEXKACBPEMEHHOH KeJaTHHU3ALMH.
Ilocne BBemeHHsT Karanu3aTOPOB KPEMHHHOPTraHHYecKHe HOJUMEPH
crioco6HH X o6pasoBaHuio npH 18—23°C TepMoniacTUYHBIX, a lIPH
100—150°C — TepMopeakTHBHHX TOKPHTHI.

IToXpHTHA Ha OCHOBE HOJUOPIaHOCHJIOKCAHOB TBEpPKe INOKPHI-
THH Ha OCHOBe OPraHHYECKHX NOJUMEPOB, HO MeHee 3JACTHYHHL.
BaxsgeHIIuM JOCTOWHCTBOM HX SBJSIOTCS BbLICOKash CTOHKOCTb K

TE€PMOOKUCJHUTEJbHOR NEeCTPYKIHH, MOPO3OCTOHKOCTb U BHICOKHE:

JIU3JEKTPHUECKHe NTO0Ka3aTeNH, KOTOPble COXpaHAIoTCs [PH IOBH-
IIEHHHIX TeMIepaTypaX H BO BJaXHOH arMochepe. KpemHuiopra-
HUYECKHe TOKPHTHSA JOCTATOYHO CTOHKH K AeHCTBHIO CJaabHiX KHC-
JOT W Llesoued, MHOTHMX pacTBOpPUTENed H MHUHepaJbHHX Macell.
K HemocrarkaM KpeMHUHOpraHWdYecKHX HOKPHITHH CJelyeT OTHEeCTH
XPYIKOCTb, KOTOPYIO HeEJib3si YCTPAHUTb Jaxke MPH BBENCHUH nJac-

THGUKATOPOB, TaK KakK OHH CPaBHUTEJbHO OHICTPO HCHAPAIOTCA B-

npomecce 3KCIJyaTalMd ITPH HOBHIIEHHHX TeMmeparypax. IJTOT
HEJIOCTATOK MoxeT OHTb ycTpaHeH HPH BBEJEHHH MOAUGUIMPYIO-
mux R06aBOK.

HeMopgudunupoBaHHBe KPEeMHHUHOPraHHUeCKHe CMOJIH —IpuMe-
HAIOT NP H3TOTOBJEHHH 3JIEKTPOU3OJSAIIMOHHBIX J1AKOB, NpelHa3Ha-
YeHHBIX AJIs1 NPONHTKH OOMOTOK [BHUrarejied, reHepaTopoB, TPaHC-
GOpMaTopoB, a TakxKe AJs CKJICHBAHHUS TKaHeHd M CJIOMHL.

Cieayer OTMeTHTh, YTO pacilipeHuo objacteli NpUMeHeHHUst
3THX MaTepHaNoB NpPeNnATCTBYeT HX BBHICOKAsi CTOHMOCTb.

Moaubpuuuposadue KPeMHHHOPraHHYECKHX CMOJ HPOU3BOAUTCS:
OPraHHYeCKHMH NOJHMEpPaMH HyTeM HPOCTOro CMELIeHHd PacTBOPOB
OpPraHHYeCcKHX W KPEMHHUHOpPraHHYECKHX MOJUMEpPOB WJH IPH mpel-
BapHTeJbHOM INIPOBEJNEHHH PEaKIUH MeXAy 3THMH HoJHMEpaMH.

B nepBoM caydae B3auMOAeHCTBHe OOOMX KOMIIOHEHTOB IPOHC-
XOAUT B Ipolecce ropsadero orBepxKAeHud. Jlyumell coBMecTHMO-
CTBIO C JPYTHMH IJIeHKOOOPa3ylOLIHMH BelllecTBaMu ob6JaajanT
HU3KOMOJIEKYAApHble MOJHOPTAaHOCHUJIOKCAHBl ¢ BHICOKHM COpepka-
HHEM THAPOKCUJbHHX Tpymn. B kauectBe Mopudukaropa HcHoJb-
3yIOT BHICBIXAOUIME M HEBHICHXAOUIHe aJKHIHbIE CMOJIH, Kap6aMH-
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J0- ¥ MeJaMuHOpOpMaJbAeTHAHHE CMOJIE, HH3KOMOJEKyJ/sapHbE
3MOKCUAHbIE CMOJIbl, 9QUPH IEJNJIOJ03H H APyrue HjaeHKooOpasylo-
1lHe C PeaKnMOHHOCHOCOOHHMH TpynnaMH. XHMHYeCKoe B3aHMO-
AEeHACTBHE KPEMHHHOPraHMyeckoro IoJHMepa U MoAHpUKaTopa
o0yc/IoBJHBaeT BO3HUKHOBeHHe Oojiee NPOYHOH U pPaBHOMEPHOH
CBA3H MeXIy MaKpOMOJIeKyJaMHu.

Bo Bcex cayuasx B pesysabraTe MoxubuKauuu CHHXKAETCs TEM-
nepaTypa OTBEPXKAEHHS HOKPHITHS, HOBBILIAIOTCH ajre3us] H dJace
THYHOCTb, HO OAHOBPEMEHHO CHHXKAIOTCSi TEPMOCTOHKOCTH H JAPYTHE
XapaKTEePUCTHKH MOJHOpPranocHaokcanoB. [lostoMy MopudukaTop
caellyeT BbibHpaTh, HCXOAS H3 NPENbSABJSEMBIX K NOKPHITHIO Tpe-
6oBaHul.

Hcnonb3oBanue B KauecTBe MOAUDUIUPYIOLIHX A06aBOK cuJa-
3aHoB (R3SiNH;) maer BosMoXHocTb mOMyudTh MOKPHTHS XOJOK-
HOTO U TOPSIYero OTBepXKAeHus 0Oe3 CHUXKEHHS TepMOCTOHKOCTH.

KpeMHufioprannyeckie IOJHMEPH H OJHTOMEPH NOMHMO BHICO-
KOH TEepPMOCTOMKOCTH 006/JafaloT PAAOM YHHKAJbHBIX CBOHCTB, K KO-
TOPHM MOXHO OTHECTH CJEAYIOLLiHE:

1) Manyio 3aBHCHMOCTb BSI3KOCTH OT TEMIEpaTypH, uro OdYeHb

BaXHO MNpPU IKCIJyaTanuu CMAa3oyHBIX MaTepHasIoB;
2) coxpaHeHHe TEKYYecTH NPH OUeHbp HH3KMX TeMmeparypax
(naxe Munyc 80°C);

3) Xopoluue 3/eKTPOU3OAANHOHHHEE CBOHCTBA;

4) CTOHKOCTb K aTMOChEepHHM BO3AEHCTBHSIM;

5) GHOMOrHYEeCKyl0 HHEPTHOCTB]

6) BomooTTamMKUBaWUlee meficTBHE.

Bnaronaps sTuM cBoficTBaM CHJOKCAHOBHe XKUAKOCTH ILIHPOKO
UPUMEHAIOTCH KaK TeNJIOHOCHTENH, aHTHBCIEHUBATENH, AUIJIEKTPH-
KM, TepMEeTHKH, CMa30uHHe MaTepHasH, BOJOOTTAJKHBAOLIHEe Be-
gIecTsa.

2.7. NOJNIMYPETAHBI

[MonnyperanaMu Ha3BIBAOT NOJHMEPHl, COAEPXKAMHe B OCHOBHOM
UeNU ypeTaHoBble TPYHIbI

—HN—(lJl—O-
0

[Nonuyperanosbie MarepHaiH OTJIMYAIOTCS OT OCTAIBHHX JaKO-
KPacOYHBIX KOMIIO3HIMH TE€M, 4TO 006pa3oBaHUe HOJHMEpa — IOJH-
yperaHa NPOUCXOAUT HENOCPEACTBEHHO B NOKPHTHH; Ha OKpAIlH-
BaeMyl0 MOBepXHOCTb HAHOCST CMech MOHOMEPHHIX COENUHEHH M
CO3JaI0T yCJOBHS AJS HX IOJHMEPH3aNiH,

[lonuyperanoBbie MaTepHaan NPEACTABJAAIOT OOJbLION HH-
Tepec B TEXHOJOIHH JIAKOKPACOYHBIX MOKPHTHH, IOCKOJBKY IO-
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KPHITHS Ha HX OCHOBE 06JafaloT yHHKAJbHOH 0COOEHHOCTBIO: CO-
yeTaHHEM BHICOKHX TBEPAOCTH H 3JaCTHYHOCTH.

YHHBEpPCAJBHOCTL  CBOHCTB MOJMHyPETaHOB OGYCJIOBJIHBAET HX
WHpPOKOE IPHMeHeHHE B NPOH3BOACTBE HaactMacc. Ha ocnose mo-
AHYDETAaHOB H3TOTABJHBAIOT 3JACTHYHHIE, NOJYXKECTKHE H JKECTKHE
MaTepHaJbl; TONHyPeTaHH repepabaTHBAOT NPaKTHUCCKH BCEMH
CYWECTBYIOLHMH ~ TEXHOJIOTHUECKHMH  CIOCOGaMH — SKCTpy3HeH,
npeccoBanHeM, JHTbeM, 3aanBkoi H Ap. IlImpoxo HCHOIBSYIOTCH
IoJIHypeTalbl H B IPOH3BOACTBE NEHOMJIACTOB. .

B ocmoBe mponecca 06pa3soBaBHA NOJHYPETAHOBBIX ~NOKPBEITHH
JeXKaT DeaKnHH B3aHMONAEHCTBHS H30LHAHATOB C COCAHHEHUAMH,
HUMEIOI[HMH ITOJABHXKHBEIH aTOM BOLOPOAa:

nO=C=N-R-N=C=O+HO-R'-OH—+

ﬂ,MM30UMaHaT FIUKOANb O

‘ i

-——»O:C:N-R-[-HN-?‘-O-R'-O-%-NH-R-]-:-{N—CE
n-=

0 0 cl>

HO—R"

Peaknusi NPOTEKAET MO CTYNEHYATOMY MEXaHH3My H ABJIACTCSH
TUIHYHEIM NPHMEPOM PEAKIHH IOJHIPHCOEAMHEHHA. |

Jlns mOMydeHHs CeTYaTHIX CTPYKTYP B INOKPHITHH HCIOJbSYIOT
HCXONHBle COGNHHEHHS, cojepxauide bonee nByx GYHKIHOHAMBHBIX
TPyII. .

B npouecce 06pa3s0OBaHHA MONHYPETAHOBBIX NMOKPLITHH mpOTEKad-
eT psifl XMMHUYECKHX DEaKuHii O H30WHaHATHOH Tpynne, Cymecr-
BEHHO BJHSIOIIHX Ha CBOHCTBa 00pasylolerocsi noJHMepa.

2.7.1. OcHOBHbIE XMMHUECKME P EeaKIIMM
M3OUMAHATHOX rpynnbl

Usonuanatuas rpymna (—N=C=0) upe3BHYaiHO DPeaKIHOHHO-
crnocobua. [IpH B3aHMOAEHCTBHH C COENMHEHHAMH, HMEIOUIHMH o-
JBHXHBIl aTOM BOJOPOAA, NPOHCXOAHT PACKPHITHE CBASH N=C.
K TakiM cOeIHHEHHSM KDOME€ CNHPTOB OTHOCATCS aMHHH, BOAa,
denos, Kap6oHOBhiE KHCJOTH, aMHIBI, Kap6aMuab, ypeTaHH.

DTH peakuHH MOTYT NPOTeKaTh Kak B NPHCYTCTBHH KaTaJu3a-
TOpOB, TaK H 6e3 HHX. B oTcyrcTBHE KaTalH3aTOPOB CKOPOCTH pe-
aKIHH STHX COeJMHEHHHA C H3ONHaHATaMH BO3pacraer B DALy
RCOOH<C5H5OH<H20<ROH<RNH2 H B pany aMUHOB:
AI'NH2<NH3<RNH2<R2NH

VisomHMaHaThl NpPEACTaBJsioT co00f  TOKCHUHBIE KHAKOCTH C
DE3KHM 3allaxoM; OHH OKa3HIBAIOT CJE30TOYHBOE NCHCTBHE. B mpo-
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MBIIIVIEHHOCTH HX HNOJNYyYaIoT (bOCI‘eHIfIPOBaHIerM COOTBETCTBYIOIUX
aMHHOB:

HoN - R - NH + Cl- C - Clpr0=C=N-R-N=C=0
|
0

ANAMUH docren AuM3ouMaHarT

Hns noayyeHHs NOJHYpeTaHOBHIX MOKPHITHA HCHOJB3YIOT aJiH-
baTuyeckHe H apoMaTHUECKHe H30LIHAaHATH, NpPHYEM HNOCJAeAHHe
MeHee peaknuOHHOCNOCOOHH. I[lodoXeHHe 3aMecTHTeNS B MOJIEKY-
Jax 2POMATHYECKHX H3OUHAHATOB OKa3HBAET CYILIECTBEHHOE BJH:-
HHE Ha PEaKNHOHHYIO CNOCOOHOCTh H30NHALATHOH IPYIIH,

Ecan B ¢eHHnH30uHaHaT</ \>—N=C=O BBeCTH rpynny CHs

B OpTO-TIOJIOXEHHE, CKOPOCTh DeakUHA 10 H30LMAHATHOH TpyINe
YMEHBIUHTCA B 25 pas, a eCiH B NIPA-TOJONKEHHE — TOJNbKO B 2
pasa.

Peaknus H30LHAHATOB CO CIMPTAMH JEXHT B OCHOBE TEXHOJIO-
THYECKHX TPOLECCOB MNOJNYYeHHS MONHH3OLHAHATOB H IIPOLECCOB
JIeHK000pasoBanns. C NepPBHYHBIMH CHHUDTAMH peaKmHus npoTeKa-
er mpH 20—50°C. Bropuunble cnEpTH pearupyior B 3 pasa Mefs-
JeHHee, a tperHynble — B 200 pas MepJeHHee TIEPBHYHHX. B kayes
CTBE KATa/JH3aTOPOB AJA YCKOPEHHSi STHX DEAaKUUfi NPHMEHSIOT
TPETHYHbIE aMHHBI U OJIOBOOPTaHUYECKHE COERMHEHHS.

o TOM CJIyiae, KOrLa CHHPTH CONEPKAT NOMHMO THXDOKCHb-
HOM KaKylo-THOO APYryo (yHKLHOHaJbHYIO TPynny, H3OLHaHAT
pearupyer BHayaJie ¢ 0osiee PeakIHOHHOCIOCOGHOM Tpynnoit

Bsaumopeficrue ¢ deHonamu npu teMneparypax go 75 °C po-
TEKACT C_JOCTATOYHOH CKOPOCTHIO TOJBKO B NPUCYTCTBHH KATAJH-
3aTtopa. HPuqu ybperanosasa CBA3b (EHOM—H3ONHAHAT MeHee
TEPMOYCTOMYHBA, YeM CBA3b alu(aTHYECKUH CNHPT—H3OMHAHAT.

Hsonuanate Jaerko B32HMOJIEHCTBYIOT C aMHHAMH (C NepBHY-
HEIMH paxke mpu 0°C), obpasys samemennne Kapbamuaa:

R-N=C=0+R-NHy,»R-NH-C-NH-R'
Il

0

Kap6amun u ero mpoussopum
: € PearvpyioT ¢ H30UHaHATaM
o6pasoBanueM GHYpeTOB: 4 ! "e

R-N=C=0+R-NH-CO-NH-R- 2SR _N_-co-nNH-R
|
0=C - NHR
M3oumMaHat npousaoaKble 6uyper

Kap6amupa

IIpu Harpemamuu

CMecH KapOaMHAa u H30LHaHarTa
JacoB mpH TeMmnepatype Balme 100 ;
HEHHS ¥ RHCCOUHALMH,

) TEHEHHE HEeCKOJbKHX
IPOTEKAIOT NOGOYHHE DEAKUHH NpHCOELH-
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WsouuaHaTH BCTYNAlOT B PEaKUHIO C ypeTaHaMH Ipu TeMneparype 120—
140°C ¢ o6pasopauueM amiodpaHaTOB:

R—N:C:O+R—NH—CO—O—R'—+R—NH—(€:O
R-N-CO-0-FR

u3aoumaHat yperTaH annodaxar

Boubllloe 3HauedHe B XHMHH H TEXHOJOTHH NOJHYDETaHOB HMEET peaxmHs
B3aHMOJEHCTBHsI H30IHaHATOB C BOROH, IpoTeKalomas C 06pa3oBaHHeM HeyCTOH-
quBofi Kap6aMHHOBOH KHCJOTHL:

R-N=C=0+H,0>R=-NH-CO-OH>R-NH, +CO,

.

kKap6amuHoBsan
KMCnoTa

VisompaHaT pearHpyeT NPH 3TOM C NOJyIeHHHIM aMHHOM C GoJbllielf CKO-
pOCTBIO, YeM C BOAOf, C 06pa3oBaHHEM nu3aMementoro kapbaMuaa:

R—N:C:O+R—NH2—>R—NH—CO—NH—R

B3auMOMefiCTBHE H30LHAHATOB ¢ BOJOH KaTanHTHYECKH YyCKOPAETC: TpeTHu-
HHMH aMHHAMH ¥ HeKOTOPHIMH COEIHHEHHSIMH METajj10B.

Vl30omHaHATH [OBOJbHO JIePKO B3aHMOJACHCTBYIOT C KapGOHOBHMH KHCJIOTaMH,
HO HeCKOJbKO MeAjeHHee, UeM C NEpBHYHBIMH CNHPTaMH H ponoit. Ilpn B3auMO-
neficteuy aqudaryiecKHX H30LHAHATOB H anudaTHIECKHX KHCJOT OOBITHO obpa-
3yloTesl CMellaHHble aHTHAPHAH, DPa3pYLIAIOMIHECS C o6pa3oBaHHeM 3aMeINeHHbIX

aMHJ0B:
R-N=C=0+R -CO-OH—>R-NH-CO~-0-CO-R'—>
—>R-NH-CO-R +CO,

ApoMaTHUeCKHE H3O0IHAHATH, B32HMOAHCTBYS C an(aTHYeCKHMH H apOMaTH-
qecKHMH KMCIOTAMH [PH YMEDEHHBIX TeMIepaTypax, o0pasyioT — CMeIIaHHbIe
auraApu Ak, pasjarampimuecs Ha aHTHAPHJA  KHCJOTHI, 3aMelleHHbIH Kapﬁamm H
AMOKCHJR yrJjepona:

Ar-N=C=0+RCOOH->Ar-NH-CO-0-COR—>
—>»Ar-NH-CO-NH-Ar+R-C0-0-C0O0-R+CO,

3ameLlLeHHblid kapbamug aHFUAPUA KUCTTOThI -

IIpn Ttemnepatype 160°C samemeHHbI# Kap0aMuj, H aHCHADHA MOTyT B3aH-
MoZeficTBOBATb APYT € APYTOM MO peakduu:

Ar-NH-CO-NH-Ar+R-CO-0-CO-R—
—> 2AINH-CO-R + CO,

Tlpu AMHTENHHOM HATpeBAHHH KpOMe NpHBEJEHHOH DeaKuHH BOSMOXKHO npo-
Tekalne MOGOUHBHIX peaKUHH.
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Peakiiny u301HaHaTOB € 3aMelleHHHMH KapGaMﬂﬂ.aMH, yperanaMu H aMuHas«
MH CHOCOGCTBYIOT Pa3BeTBJICHHIO NOJHMEPHBIX uene:

]
+-NH-C-0-.. (|)|
140 °C o= N-C-0-...
+ — I
-+ =NH-C=
--N=C=0 €=0

Hsonnanarsi CrOCOGHE NOJMHMEPH30BAThCS [HO MEXaHH3MY aHH-
OHHOH NOJHUMEPH3alHH HON AeHCTBHEM TPETHYHHIX aMHHOB, coJei
KapOOHOBEIX KHCJOT H UIEJOYHHIX METaJJIOB, a TaKXke aJKOroJs-
TOB HIEJ0YHbIX MeTaJjaoB. CTpykrypa obpasylouierocs HpH 3ToM
NPOAYKTa B OCHOBHOM 3aBHCHT OT CKODOCTH peaknHH oOphiBa 1e-
H. ];ECJII;I CKOPOCTb 3TOH peakuuH Maja, o6pasyioTcs NoJHMepH
JHHEHHOH CTPYKTypH:

R_N:C:owx-ﬁ_[_lﬁ_%—]—[?
0 R O 4dn R

rae X —ocTraToK KaTajH3aropa.

[Ipr 3HauHTEJBbHOH CKOPOCTH peakuuH oOpeiBa nenH obpasyroT-
csl WHKIHYECKHE THMEephi ' .

H LHKJIHYECKHE TPHMEpPH

CoO
RN SNR
[
OC\ _CO
NR

HasbiBaeMbie M30IHaHypaTaMH.

B TeXHOJNOrHM J1aKOKPACOUHLIX MOKPHITHE NOCJENHHe HAIlIH
LIHPOKOe HprIM‘eoHeHIer BCJIE[ICTBHE BBHICOKOH TEPMHYECKOH ycTOHYH-
BocTH (o 300°C) H3ounanypaTHoro nukiaa. CiaeiyeT OTMETHTb, |
Y4TO JHMEpHl 00pa3ylOT TOJNBKO apoMaTHYeCKHe H3OMHAHATHL. ‘

2.7.2. Knaccupuraius nonuyperaHoBbix
NaKoOKPAacOYHLIX MaTepKanos

anonbsyeMme B JIAKOKpacouHo# NPOMBIIIJIECHHOCTH MaTepHaJb Ha
22&?36 TIOJMIHYpPETaHOB NOAPa3feNsioTCA HA ORHO- H ABYXyHaKOBOY-
i ) 1
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OZHOYNaKOBOYHbie MaTepHaJbi MOrYyT ObiThb ABYX THIOB: OT-
BepXKjaeMble NPU OOLIYHON TeMmepaType 3a cueT B3aHMOLCUCT-
BHsi ¢ BJIaroil BO3jAyXa W OTBepXKjaeMhie NpH HarpeBaBuu. JIByx-
YNakKoBOUHbIE KOMIO3HIHH MOTYT ObITb XOJIOAHOrO H ropsiuero oT-
Bepxpenus. [lpu noGaBiieHMd K ONHOYNAaKOBOYHbIM MaTepHaIaM,
OTBepKJ1aeMBIM BJarofi BO3AyXa, KaTaludatopa (/s NOBBILIIEHUS
CKODOCTH OTBEDXKJAEHHs), UX MOXKHO paccMaTpuBaTh KaK JAByXyma-
KOBOYHBIE.

Oco6yi0 Tpylilly NOJHYPETaHOB COCTABJAIT YpaJKHAB — IIPO-
AYKTbl B32HMOJEHCTBHS W3ONMAHATOB C aJKHAHBIMH OJUTOMEpaMHU.

2.7.3. [iByxynakoBouHble MaTepuanbl H3 OCHoBe
NONKHM3OLUAHATOB K NONKONOB

JIByXynakoBOYHEE MaTepHaJjbl 3TOr0 BHAA COCTOAT U3 pacTBOPOB
mOJIMOJia H H30LHAHATA, CMeLlNBaeMbIX HENOCPeACTBEHHO Tiepea
ynotpelJieHreM.

Haubosee mupoko NpUMeHsAeMLIMH INOJHH30IMaHATAMH  ABJSA-
IOTCS TOJYHJICH U301t aHaThi:

CH, CHy
N=C=0 ; O=C=N N=C=0

N=C=0

Tonyunen-2 4-aMnu30UnaHaT Tonywnen-2,6-guusounaHar

[IpOMBILIJIEH b  TOJNYHJEHAMH30LHAHAT NpPeACTaBasier cobof
cMech 31ux usoMepoB. Toayuien-2,4-nuusonuanar 6osee peaxnu-
oHHOCNOCOGEH, TOITOMY €ro CojepXaHHe oONpejessieT CKOpOCTb
B3aUMOJeHCTBUA CMeCH H30MEPOB C APYTMMH COeIMHEHUSIMH.

Inst M3roTOBIeHHs! TOMHypeTaHoB npuMensiercs npoaykr 102T, comepxamimit
B OCHOBHOM TONYHJeH-2,4-IHH30LHAHAT, H TpPOAYKT T-65, comepxamuii 65%
sTOro H3omepa. M3 asmmdaruyecKux H30nHAHATOB ucnogs3yercs npoaykr 102I—
1,6-rekcamerunenuuzonnanar O=C=N—(CHg)s—N=C=0.

B KauecTBe THAPOKCHJICOJAEPKAI(UX BEIIECTB OOBIYHO HCIOJb3YIOT CJOXKHbLIE
nonu3QupHE, NONyUeHHHE NpH B3aHMOJEACTBHH JHKAPOOHOBEIX KHCJOT C H30HIT-
KOM MHoroaroMHoro cnupra, JKeaarenbHo, uTo6Bl Takue NOHIGUPH HMEJH MH-
HHMaJIbHO® KHCJIOTHOE UHCJIO BO H30exaHHe NPOTEKaHHsi DeakIHH C KapGOKCHIb-
HHIMH TpYNNaMH, CONpOBOXKJaouelicss BHASJIEHHEM IHOKCHIa YIVIepoja.

I'napokcHnconepKamUMy KOMIOHEHTaMH MOTYT Takxe CJAYXKHMTb YacTHUHO
nepesrepuGuLMpoBaHHble Macia (0oco6eHHO KacTopoBoe), JaCTHUHO OMBLICHHEIH
COTNOMMMED BHHHJXJIODHAA C BHHHJIANETATOM, SMOKCHAHbE cmoabl u Ap. Ilpex-
CTaBJIAIOT HHTEpEC NpOCThie NOJMHI(HPHL, NOjiyyaeMule B3auMoJeHCTBHEM  MHOTrO-
2rOMHHIX CIHDTOB C OKCHIAaMH OJe(HHOB, Walle BCEro C OKCHAOM NPONHIEHA,
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ITpumepoM Takoro mnpocrore nomHsdHpa SBASETCS NOMAOKCHIPONHIHPOBAHHEI
TPUMETHIIONIIPONAH:

CHy=[-0 - CH(CHy) - 1,- OH
CHs - CHy - C'— CHy - [ = 0 - CH(CH3) - 1, - OH
CHy=[ -0~ CH(CHy) - 1,- OH

Cnenyer 3aMeTHTb, 4TO MOHOMEpHHE H3IOUMAHAaTH NPEACTaBASIOT COGOR
GecuBeTHbe, TOKCHYHBIE, JeTYyuHe XKHIKOCTH C DE3KHM 3alaXOM; OHH OKa3HBAIOT
CNE30TOUHBOE JAEHCTBHE, a NpH AJHTEJbHOM BO3JCHCTBHH MOTYT BHISHBaTh acr-
MaTuuecKHe OpOHXHTH. B CBA3H C STHM HX DeJKO HCNOAB3YIOT IpH IOJydeHHH
TOKPHITHI,

B HacTosmee BpeMsi B NpOMBIUJEHHOCTH HAa OCHOBE MOHOMEPHBIX H30LHAHa-
TOB NONYYAlOT IOJHH30NUAHATH, JETYYECTh H TOKCHYHOCTh KOTODHX 3SHAYHTENTb-
HO MeHbile, K HHM OTHOCHTCS NpeXJe BCEro NPOAYKTH B3aHMOReficrBaf 2,4-
TOJYH/IeHANH3ONHANATA C MHOTOATOMHBIMH CIHPTAMH:  JH3THJCHITHKOJbYPETaH
(AI'Y), nosydaeMblii Ha OCHOBE AHSTHJIEHINHKOJS, anaykr-TOU  ua ocHoBe
TpuMmeranonnponana u npenonuMep KT Ha ocHose mepestepudukara kacroposoro
MacJa,

Ilpn BsaumopeficrBun 1,6-TekcaMeTH/CHIAHH3OUHAHATA C BOAOM nosayyair
NONHH30UHaHAT-GHYpeT:

OC =N - (CHy) - I;l - CO-HN-(CH,) - N=CO
O0=C-NH-(CHy)g-N=CO
Tlpu nposenenun nonuMepusausy 2,4-TONYHIEHUH3ONHAHATA NONYYAIOT IHK-

naueckufi TpuMep — T M-u3onmanypar, a Ipu COROHMepH3alHH 2,4-ronyunen-

JAHM30IHAHATA C 1,6-rekcaMeTHIeHIHH3OHANATOM — UHKAHICCKH I TPHUMEp
TOW/TMHU-u3zouuanypar:

o
] L ]
c - - C
N T I N
C C
~ N
HaC N N—(CHp)s - N N CH,
|
0=C C=0 0=C c=0
~ ~N
N N
‘ N N
HC ¢ ¢ CHg
i i
0

K' pacrsopurensiM, B KOTODHX pacTBOPSIOT 06a KOMIOHEHTZ TAKHX Mare-
PHA/NIOB, NPeABSBITIOTCA 0COOHE TPeGOBAHHS: OHH JOJNKHL GHTh TH(ATENHHO ocy-
WeHH H He CoAepkarh (YHKUHOMANBHHX TIPYIN, pearHpyONHX ¢ H30MHAHATHOR
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rpynnoi. MsoluanaTHb KOMIOHEHT AOJKeH OHTh I'epMETHUHO 3aKYIOPCH B Tape
BO u30exaHue NONAJaMMsi BJArd BO3AyXa.

CooTHOIIeHHe KOMIOHGHTOB IPH HX CMELICHHH Hepes ynorpeGieHHeM ompe-
JesisleT XapaKTep peakilui, npoTeKalollux IpH OTBEPKAEHHH, UTO B CBOIO ouepelb
OTpaxkaeTcsi Ha CTPYKType NOJiEMepa B MOKDHTHH H B KOHEYHOM HTrore — Ha
CBOHCTBaX NOKDLITHS.

Tak, npH 3KBHMOJILHOM COOTHOLIEHHH THAPOKCHJABLHEIX M H30IHAHATHBIX
TPYIN B OCHOBHOM NpOTEKAaeT Peaxllysi, IPHBOASMAA K 06pasOBaHHMIO ypPeTaHOBHX
cBaseli. Onnako He chejyeT 3afbBarh, YTQ NPH OTBeDXKJAEHHM HA BO3LyXe BO3-
MOXHA H PeaKilMs H30IHAHATHEIX TPYNN ¢ BOXOH, B pesysibrare Koropoii oGpa-
syiorcd KapOaMuAHBE CBS3H.

[pn u36LITKEe HIONHAHATHHIX TPYNN MOMKET NPOXOJHTb B3aUMOJACHCTBHE
H30IMAHATOB C yperauaMu ¢ obpasosaHueM aio(anaTos.

BeposTHOCTb NPOTEKaHHS TAaKol peaKUHH BO3PAcCTaeT, €C/IH OTBEpPKAcHHE
BeJleTCsl NPH NOBHIIIEHHBIX TeMIeparypax.

Kom6uBupyst pasjiMuHble NOJHM3OUMAHATH U THAPOKCHJICOAED-
JKaujue coeJUHeHHs!, MOXKHO NOJYYHTh NOKDHTHS € CaMbIMH pasHo-
06pa3HbIMU CBOHCTBaAMH. )

Tax, Ha ocHoBe aaaykToB TI U u ruapokcHiAcosepXKallHX KOM-
IOHEHTOB ¢ TEePBUYHBIMU THADOKCHJABHBIMH TPYNOaMH I0Jy4aioTcs
NOKPHITUS,, GBICTPO OTBEpXKAAIOIUecs Ha Bo3jAyxe. TakHe HOKphI-
THSL XapaKTepHU3yIOTCs BHICOKHMH TBEPAOCTHIO, XUMHUECKOH CTOH-
KOCTbIO, OJIHAKO MMEIOT HH3KYI0 aTtMoc(epocTOHKOCTb.

[MosuyperaHoBele NOKPHITHS Ha OCHOBE aJH(paTHYECKHX H3OIHU-
aHaTOB HMEIOT BLICOKHE MeXaHHuYeCKHe XapaKTepPHCTHKH, B 4acT-
HOCTH BHICOKHE YCTOHYHBOCTb K HCTHPAHHIO, aTMOChepo- H MacJo-
CTOHKOCTbD.

[TokphTHa Ha OcHoBe OHypera OTBEPXKAAIOTCA THPH  OOLIYHOM
TeMIepaType B INpPHCYTCTBMM KaTajausaTopa (okroar H HadreHAar
puHka). OHH HMEIOT BHICOKYI0 atMocdepo- H CBETOCTOHKOCTB.

Hasnune B TOKPBITHH H3OLHAHYDPATHBIX UHKJOB 00yCJOBJIH-
BaeT yBeJHYeHHE TBEPJOCTH, TEPMOCTOHKOCTH, OJHAKO NPHUBOAUT K
CHHXKEHHIO 3JacTHUHOCTH. [ns nNojyueHHs TBepAbIX 3JaCTHYHBIX
noxpoituit T H-u3ouuanypar cosMemaor ¢ aaupaTHYeCKHMH IO-
ausdupamyu. ONHAKO BBICOKOE coJepXKaHHe THAPOKCHJBHBIX TPYyIH
B MOJIEKyJIaX TaKoro nojusgHpa MOXKeT NpUBECTH K 0OpasoBAHHIO
TycToil NPOCTPAHCTBEHHOH CETKH, 4TO TaKXKe IPHBEAET K YBeJH-
YEHHIO XPYNKOCTH NOKPHITHA.

[MonuH3ouHaHypaTbl NPHMEHAIOT AJs TOJNydYeHHss MeGesbHHX
JIaKOB H3-32 HX CHOCOOHOCTH 06pa3oBHIBaTh OLICTPO OTBEPXKAIO-
Hirecs TOKDHITHS C XODOLIHMH MeXaHHUeCKHMH H J€KOPaTHBHBEIMU
CBOHCTBAMH, ¢ BHICOKOH abpasHBo-, MOP030- H BOAOCTOHKOCTBIO.

2.7.4. OpHoynaKoBOUHbIe MaTepuanki Ha OCHOBE
6noKMpOBaHHbIX H3OLMAHATOB

OnHOKOMIIOHEHTHBle  HOJHYPETAaHOBHIE  KOMIO3HUIHH MOTYT GHITDH
NOJIyYyeHbl C HCIOJb30BaHHeM OJIOKHPOBaHHBIX H30IMAHATOB, Npel-
CTaBJSIIOUIHX cOGOH NPOAYKTH B3aHMONEHCTBHst AHH30LHAHATOB C
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¢eHONaMH MM OXHOATOMHBLIMH CHHDPTaMH:

<:>—OH+O:C:N CHy —»

N=C=0

~a—<:>—0—ﬁ—HN CH,
0 N=C=0
MOHodeHunypeTan

C4HOH+0=C=N CHy —

N=C=0

—+(%H9—O—ﬁ-HN CH,
0 N=C=0

MOROGyTunypertaH

BaoxupoBanHbie yperansl comepiar OfHY H30OIHAHATHYIO TpYI-
my, 4TO MCKJIOYaeT o6pasoBaHue MaKPOMOJEKyJ NpPH OOBIYHOH TEM-
nepatype B INPHCYTCTBHH THADOKCHJICOAEDKAMHX CoegHHEHMH.
[losTomy Takue cMmecH CTaGHJIbHE B TeueHHe JJHTENLHOTO BpeMe-
Hu. OOpasoBanHe NMOJHMEPa MOXKET IPOH3OHTH TOJBKO HOCJE Pas-
JIOXEHHs YPeTaHOBOH CBA3H ¢ OJOKHpYyOUHM areHTOM. [TocKo/bKy
yperaHoBasi CBsi3b pacliajiaercs NpU HarPeBaHHH, NOJHYPeTAHOBLie
KOMHO3HUHH C OJOKHPOBAHHHIMH TNOJHU3OIMaHATAMH OTBEpKa-
I0TCA TOJBKO NpH NOBBHILIEHHBIX TeMmmepartypax. Hanpumep, Momno-
¢enunyperan pasnaraercs npu 160—180°C, uro ompenensier TeM-
neparypy OTBepXKAeHHs KOMNOSHnWH. AJudaTHuecKHe cnupTe 06-
pasyor Gosiee NPOYHYIO ypeTaHOBYIO CBSi3b, NOITOMY H TeMIepa-
Typa NeGJOKHPOBAaHHS y HHX Bbime. CHHXEHHsi TeMNepaTypsl JHe-
0/IOKHPOBaHHS MOXKHO AOGHTBCS COOTBETCTBYIOMIMM NOABOPOM GJIO-
kHpyomero arenra. Hanpumep, yperanm, nojyueHHole npu Hc-
NOMB30BAHHH O- HJH N-HUTPoOeH30Ja, pasjaramrcs mnpu 120—
150°C.

Jlakokpacounbie MaTepuajbl Ha OCHOBe GJOKHPOBAHHBIX H30LH-
AHATOB HCHOJB3YIOTCS B 3JIEKTPOTEXHHUYECKOH IIpOMBIILJIEHHOCTH
ANt SMaJIMPOBAHUS TPOBOAOB, NPONUTKH OGMOTOK 3J€KTpOjBHIa-
TeNedl H IPYrHX meJqef.

2.7.5. NonnyperaHoBble MarepMansl,
OTBEp)KAaeMbie BNAarok Bo3fyxa

B xoMmosHnusix, oTBepKIaeMBX BJarofl Boslyxa, MEHKooGpasyio-
UMM BeWeCTBOM fBJsAETCS (GOPNONHMED, NONYIEeHHBIH IPH B3aH-
MOAEHCTBHY MNOJMOJA ¢ U3OBITKOM MNOJHH30LUHAHATA (OGBIYHO TO-
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nyuaenanu3onHaHara). PoprnoJHMeph CcoAepXKaT He MeHee TpexX
CBOGOAHKX H3OIHAHATHHIX TIpynn, o0ecrneyHBalOUIHX CIIHBaHHE B
nponecce nieHkooGpa3oBanus. IIpy HaHeceHHH Ha NOMJIOXKKY H30-
ODHaHaTHEE TPynns ¢opnoJHMepa B3aHMOAEACTBYIOT C  BJAroH
BO3yXa ¢ 06pasoBaHHEM aMHHOrpyMI:

N=C=0 NH,
O=C=N—R'—N=C=O+3H20—>H2N—F|§—NH2+3COQ
dbopnonumep amMuH

NH, N=C=0
HZN-Flk-NH2+O=C=N—é%—N=C=O —>
i T
NH NH-C-~-NH-R-NH
—>HI\:—'—NH—?I—NH—I!!—NH—?I—NH—:?—IIIH
0 0 :

[Ipn B32aUMOAEHCTBHH aMHHOTPYNN C H3OLMAHATHHIMH rpymna-
MH (oprnosiumMepa ofpasyeTcs HOJHMEp CET4aTofi CTPYKTYPH, T. €.
NPOHCXOHT OTBEPXKJeHHEe NOKPHITHS.

BhinesenHe THAPOKCHAA YrJepoia NpH TAKOM  OTBEPXIEHHH
ABJISIETCS HEXEJAaTeJNbHHIM SIBJICHHEM, nocm.nblrgly 3TO MOXeT NpH-
BeCTH X 06pa3oBaHHIO NMy3blpefi B nokpuitHu. [lostroMmy aas moay-
YeHHs KAueCTBEHHOro NOKPHITHSI HEOOXOZHMO cTporo cobJIonarTh
TeXHOJIOTHUECKUH pexuM oTBepxaenHsa. Creayer, OIHAKO, OTMe-
TuTh, uro BhjeseHne CO; NpU peakKIUsAX H3OIMAHATOB MOXKHO HC-
N0J1b30BaTh JJisl NOJyuYeHHs NEeHONOJHyPETaHoB.

[Ipu maanMoldeficTBui  NepeaTepHPHUHPOBAHHOrO IJIHUEPHHOM KaCcTOPOBOTQ

Macaa ¢ TONYHJEHIHH3OLHMAHATOM moiydalor Qopnonumep, o6bMHO HasblBaeMHIH
npenosuMepoM KT:

CH-0-C0-HN CH, NCO
NCO 0-CO-HN CH,4
CHy- 0-CO - HNQCH3
NCO
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BropuuHble IpyNNH B MOJEKYJe PHUHMHOJNEBOA KHCJIOTH PEarHpyoT C H30-
4(HaHATOM 3HAYHTENbHO MeEJJiCHHee [ePBHYHLIX, NOJyYeHHHX NpH nepesTepHduka-
ataH, A yckopeHHsS OTBepKAEHHs BBOAAT KaTajH3aTOpH, yYallle BCEro TPeTHU-
HBle aMMHH (TPH3TaHoNaMHH)., Takue KOMIO3HUHH SBAAIOTCA ABYXYNaKOBOYHBLIMH
# COCTOAIT H3 PacTBOPOB MpeMoJHMepa M KaTaJu3aropa.

[lurMeHTHpOBaHNE TAaKMX MaTepHAJOB 3aTPyJHEHO H3-3a HalH-
4YHsi B NMUTMEHTax BJalW M KPUCTaJJH3anmHOHHOH Boabl. Cnocob-
HOCTh NpPEHOJIMMEPOB OTBEPXKAaTbcHd BJarodl BO3JyXxa [aeT BO3-
MOXHOCTb HAHOCHTb MOJHMYPETAaHOBHE NOKPHITHS Ha BJaXKHHE HO-
BepxHoctH. [losiyuaeMble NpH 3TOM NOKPHITHS  XapaKTePH3YIOTCH
BBICOKHMH a0pas3uBO- H BOAOCTOHKOCTBIO, a TakXe CTOHKOCTBIO K
BO3JEHCTBHIO arpeccHBHHX CHJ. Biarogaps sToMy Hx MOXHO HC-
NOJb30BaTh AJA 3aUlUTH OETOHHBIX NOBEPXHOCTEH, OTHAEJKH NOJIOB,
AJA NOKPHTHH IO LepeBy.

2.7.6. Ypanxkugpl

Ypankuabl MO CYUIECTBY ABJSIOTCS AJKHAHBIMH OJMIOMepPaMH, Mo-
JHpHIHpoBaHHBIME u3onuaHatamu. CBOHCTBA HX  ONpEREJSIOTCA
CTpOCHHeM aJlku[a U COAEPXKaHHEM H3OLHaHaTa.

Jna nosnyueHHs ypasiKHAOB HCHOJb3YIOT aJKHI C HOBHIIEHHEIM
COlePKaHHEM THAPOKCHJABHHX TpPynn (OpH TLIATEJbHOH OTTOHKE
BOJH). 3areM B HEro BBOAAT J[AHH30IHAHAT C TAKHM pacuyeroM,
yTOoOH Ha OJHY THAPOKCHJBHYIO TPyINy ajkHia NPHXoAHJach OA-
Ha H3OIHaHaTHas rpynna:

---—O—R'—O—CI.‘;— HN~ : :NH——(I':—O-R'—O—--- ;
!
Y O 0
.,‘k i CH3 . .

rre R’=CH;—CH(OCOR)—CH,

TakuM o6pa3oM, ypajkugbl NPAaKTHUYECKH HE COAEPXKAT CBO-
BOoNHbIX H30UHAHATHHIX TPYyTI, YTO 06YCJOBAMBAET CTOHMKOCTb 3THX
MaTepuaJoB K BO3AEHCTBHIO BJIATH BO3Ayxa. KpoMe Toro, oHu
COBMeCTHMEB! C JIIOOGHIMH HJIGHKOOOPA3YIOUHMH BeliecTBAMH.

[Iponecc nneHxkoo6pa3oBaHHS YPaJKHAOB NPOHCXOAHT B pe-
3yJbTaTe ayTOOKHCJHTEJbHOH HOJMMEPH3AlUdH, AaHaJioTHYHO 06-
PA30BAHHIO AJNKHIHBIX HOKPHTHIIL
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2.7.7. Texuonorus nony4eHusi NONMYPeTaHOBLIX MaTepuanos

Oco6eHHOCTBIO annapaTyPHOro O(OPMJIEHHS] NPOLECCOB NMOJMYUEHHS
NOJUYPETAHOBHX MATepHAJIOB ABJSETCS HEJAONyCTHMOCTh HpHMeHe-
HHSI PeakTOpOB ¢ BHYTPEHHHMH 3MeeBHKaMu AJs1 OXJIaXKAEHHsT H
Harpesa peakIMOHHOH Macch. DT0  OOBACHSETCS TeM, YTO NpH
aBapyH BO/la M3 BHYTPEHHEro 3MeeBHKa MOXKET NONAacTh B peakiH-
OHHYIO Maccy, YTO BHI3OBET 5K30TEPMHUYECKYIO DEaKIHIO, CONPOBOX-
pawolyiocs GypHHM BcDeHuBaHHeM H3-32 BuueseHust COq.

OdopMasisi TEXHOJOTHUECKHH Npomecc B3aHMOAEHCTBHS H30LM-
aHATOB C THAPOKCHJCOAEPKALLMMH COEJMHEHHSIMH aNnapaTypHo,
clelyeT YYHTHIBATH BO3MOXKHOCTH B3aHMOJEHCTBHS H30UHaHATHLIX
TPynm ¢ BOJAOH, B YaCTHOCTH ¢ BJarofi Bosayxa. B cBasH c 3THM
HeoOGXOAMMO H30Gerath CO3JaHHS MHOTOANNapAaTHHIX CXEM C Diepe-
Javell peakIHOHHOH MacCH H3 aNnapaTa B annapar.

TexHOJIOTMA nNoOJy4YeHUs NoJuu3ouuanara-6uypera. ITosmmso-
nuagat-GHypeT Ha OCHOBe TrekcaMmeTusaeHAHH3ounadata (I'MH)
MOJIy4yaloT NPH ero B3aHMOAeHcTBHH ¢ BOAOH. ITockoabKy 3TH pe-
aTeHTH IJIOXO CMellMBaIOTCsl ApPYr ¢ APYIOM, BoAY BBOAAT B pe-
aKIHOHHYIO MacCy B cMecH ¢ pacTsopHresaeM. IIpomecc Beayr mpu
sHaypTeabHoM H36HTKe ['MU, xoTOpHIH TOC/e OKOHUAHHMS PeaKIHH
otrousioT. Coaepxanne MU B kOHeuHOM INIpOAyKTe NOJNKHO CO-
cTaBaATh He Gojee 1,5% BBHAY ero BHICOKOH TOKCHYHOCTH.

TexHosoruueckass CcxXeMa NpPOH3BOACTBA NOJHH3OLHOHATA-OHY-
peTa mpeAcTaBieHa Ha pHc. 2.16.

Ilpouecc moayueHHs: DOJHH3OLHAHATA-OMypeTa CKJIaABIBaeTCs
H3 CJAENYIOmHX CTajuH: CHHTe3a OHypeTa; (QHILTPANHH HONyueH-
HOTO NpOAyKTa; OTroHKH H3OHToyHoro 'MU; npuroTosnenus pac-
TBOpa NOJHH30LHaHaTa-OMypeTa; (acOBKM TOTOBOTO MPOAYKTA.

Buyper nolywaioT B peakTope I, cHabXeHHOM MewWankod M pybamkoH nis
Harpepa H OXJaXXJcHHA, Us MEpHHKa 2 3arpyxaloT rekcaMeTH/AeHAHH3OLHaHaT
(TMU) u narpeBator go 135—137°C. Bo usbexanne OypHOA peakUHH cMech
alleToHa ¢ BOJON BBOAAT M3 MepHHKa 3 nopuusiMu, Ilpw 3TOM HeobxomuMO
CIEIHTH 32 TeMIeparypoli peakUHOHHOH Macchl, MOKABas OXJaXKAAIOWYl0 BOAY
B py6amky. ITo oxkOHUauuu npolecca peakUHOHHYIO Maccy MOZaloT HacocoM 4
Ha narpOMHHA GHALTD 5 Aas8 OTHAeNeHHS HepacTBODHMBHIX MNPOAYKTOB peakUuH,
OThuabTpOBAHHHN NPOAYKT MOCTYNaer B COOpHHK 6, OTKyAa JOSHDYIOINMM Ha-
cocoM 7 MOAAaeTcss Yepe3 OBOrpeBaeMBlil TEMJIOOGMEHHHK B POTODHHIN IJIEHOUYHLIE
HCHapHTeJ]b 9, rjae npOoHCXOMHT OTroNkKa H36HTO‘~IHOI‘O rekcaMeTuJeH fHH301nanara
npu 110—160 °C u ocratounoM gasaennn 0,26—0,67 kIla.

Ounmennnfi or 'MU nonmusolmaHaT-6HYpeT cOGHpaeTcss B NpHEMHHKAX
10 u 11, otkyRa od nocrymaeT B cMecHTeNb 12 xas pacrBopeHHs. PactBopenne
BeAYT B CMECH STHILENJIO030JbBa H Kcmjoaa npu 45—50°C mpH nmepeMemnBaHHH.
T'OTOBHII MPOAYKT CAMBAIOT B Tapy H FepMETHYHO YKYNOPHBAIOT.

OTrousieMbli 43 pDOTOpHOrO IVIeHouHoro Hcnapureds I'MU cobupaercs B
npuemuEkax I4 m 15, a oTTyJAa — B €MKOCTb, H3 KOTOpOHi IO Mepe HajOGHOCTH
pacxojyercs AJs HpOBEACHHA CAeAYIOIUNX CHHTE3OB,

TexHonorus noanyuenus npenoaumepa KT, Ilpe-
nonuMep KT mnosygyaroT OpH B3aNMOLEHCTBHH mnepesTepHbHKaTa
KacTOpOBOro MacJja ¢ TOJYHJIEHIHH30IHAHATOM.
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Puc. 2.16. Texnonornyeckas cxeMa MONyYeHHS MOJHU3OLHAHAT-GHypeTa:

1 —peaxTop; 2, 3 — o6beMHBle MEDHHKH; 4 — HAcOC; 5 — MaTPOHHKIL GHALTP; 6 -~ NPOMEXKY-
TOYHAA eMKOCTh; 7 — HACOC-103aTOP; 8 — TeNJNOOOGMEHHHK; 9 — DOTOPHRIA NNEHOYHHI HCMADH-
Tenw; 10, 11, 14, 15— BaKyyM-UPHeMHHKH; I2 = CMecHTENb; 13, 17, 18 — KORAEHCATODH: [6 =
JKHAKOCTHRIA cueTaHk

TexHosoruueckuii mpouecc noJyueHHs npenonumepa KT Bkaro-
YaeT CJefylomHe CTAAHH: NepesTepH(PHKANHIO KacTOPOBOTO Macia
TJHUEPHHOM; NPOMBIBKY DEeaKIHOHHOH MacChl BOAOH; CYILKYy nepe-
sTepu(HKaTa; CHHTe3 NpeNoJHMepa; (HacoBky.

Ilpouecc mepesTepHHKANuH KACTOPOBOrO Macjia B NpPOH3BO-
crBe nmpenojumepa KT uMeeT HeKOTOpHe 0COOEHHOCTH O cpaBHe-
HHIO ¢ mepesTepHuxandedi pPacTHTeNbHHIX MacesJ B NPOH3BOACTBE
aJIKHJOB, UTO OO0yC/IOBJEHO HEOOXOJHMOCTbIO TMOJYYeHHs Oe3BOAHO-
ro nmepestepudukata. KpoMe TOro, MCK/IIOueHO NpPHMEHEHHe KaTa-
JIH3aTOPOB NepesTepuukanuy (meJouH, OKCHAB CBHHHA H AP.),
MOCKOJIbKY OHH MOTYT HHHIHHPOBATb NPOTeKaHHe NMOGOYHHX peak-
Il H301HAHATOB (MOJNHMepH3anus, oOpazoBaHHe OHypeToB, Kap-
6aMuia H 1p.).

Iepesrepudnkanuo BexyT B TOKe HHepTHOro rasa mpu 240 °C. ITo okonuanuu
ankoroJHsa AJs yAaldeHus Hsopeamnormoﬁ Macchl H3OLITOYHOFO  FAHLEPHHA
oxnaxnanT Maccy Ao 30—40°C u npoOBOAAT TPOEKPATHYI0 TNPOMHIBKY BOJOM.
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Tocae xaxaof MPOMHBKM Macce NAloT OTCTOATHCA H CJABAIOT HUKHHA BOJZHO-

TAIHLEPHHOBHI CJOH.
OcymKa nepesTepH(HKaTa NPOH3BOLHTCA B TOM XKe pEAKTOpE a3€0TPONMHLIM

MeTOZOM B IpPHCYTCTBHE TOJNyona. 3areM H3 peaKUHOHHON MacCH HampsaMylo
OTCOHSIOT BOJHO-TOJYOJBHHI AHCTHIIAT, cOGHpas ero B OTAENbHOH eMKOCTH.
Tlocse 3TOr0 K peakIHOHHoft Macce A0BGaBJSIOT cyxofi TOMyOJ, KOTOpHf cpasy Xe
orTroHmoT. IIpH TAKOM pEXHMEe OCTATKH BJArd us nepeaTepuHKaTa yAANAOTCA
B B/ 23€OTPONMHOf cMecH ¢ ToAyodoM, TakuM 00pa3oM yjaercs LOCTHYbL TOTO,
4To OCTATOUHOE cOJEpXKAaWHe BJarH B NEpesTepHpHKATe He MpEBHINAET 0,15%.

Tpollecc moJyuyeHnsi npenonnMepa KT npoBOAAT B JApYrOM peakTOpe B TOKe
CYXOro0 HHEPTHOrO rasa, OpelBapHTEBHO HATpPETOro 10 30—40°C.

B peakTop 3arpyaioT TOJNYHJCHJHH3OLMAHAT, HATPEBAIOT AO 30—40°C n
pactsopsior B ToayoJe. ITocne STOro TeMmepaTypy MOBEIMIAIT IO 50°C u npm
STOH TeMIepaType NOCTENEHHO AOGABASIOT H3 BECOBOTO MepHHKA nepeaTepudu-
kar, TeMmepaTypa B amnnapate He AONKHA NMpeBHIIATh 55 °C. TlockonbKy peak-
IES CHJBHO SK30TepMHuMa, B pyballKy anmapara HeOGXOAMMO MOJABATh XOJOA-
uyio sofy. Ilo NOCTHXKeHHH 3aZlaHHBIX nokasartenefl mpouecc npexpamamwT. oTo-
BH MPOJYKT CJIHBAIOT B TApy H [epMETHUHO YKyNOpHBAT.

2.8. NOAMONEDMHHDI

K srtoit rpynne nieHKooOpasoBaTeiedl OTHOCATCA NOJNHITHJIEH, NO-
JUNPONM/IEH H HX CONONMMEPH; NOJHMEPH H CONOJHMEpH oyra-
ZueHa # Jp. Baarogapst ueHHOMY KOMINIEKCY CBOMCTB OHH LIHDOKO
IPAMEHSIIOTCS. B NPOMBILUIEHHOCTH MJ1acTMacc. B J1aKOKpacO4HO#
IPOMBIIIIEHHOCTH 3TH HOJHMEPH HaXOJAT OrpaHHUEHHOE NpHMe-
HeHHe ¥3-332 IVIOXOH PACTBOPHMOCTH B OpTaHMYECKHX paCTBOpHTE-
JSIX M [JOXOH COBMECTHMOCTH C APYTHMH fIEHKOOGpasoBaTessi-
mu. OfHako pa3pal0TKa NOPOINKOBHIX KOMIO3HIME H OPraHOAMC-
mepcHii  MO3BOJIMJIA  PACUIMPHTL  06s1acTh HCIIOJIb30BaHHS
1010 1e(DHHOB M B JIAKOKPACOYHOH NPOMBIILIEHHOCTH.

2.8.1. NMonuatunexH

[onuMepHusanHsl 3THIeHa BIepsble ObIa OCYIIECTBJIEHA B 1884 r.
pycckum yuenbim I'. T. TycTaBcoHOM B NpHCYTCTBHE XJOpHAZ M
6pomuna amomurmnst npu 100°C. IlepBuiii moanMep STHIEHA 6BLI
HE3KOMOJEKYJISDHEM NPOLYKTOM, IpEeICTaBisloMuM cOGod Macno-
06pasHyl0 XHIKOCTb. M JHIILC pasBATHEM (hH3uKK BLICOKHX AaBlJie-
Hull B 1936 T. yzanaoch MOJYYHTb BHICOKOMOJIEKYJSIPHBIE NONHMEDHI
stuneHa. [lepBas ONLITHO-IPOMHILUIEHHAs YCTaHOBKA IIOJMMEpPH3a-
UM NOJHSTHJEeHa Obla CO3JaHa B CoserckoMm Coiose B 1946 r.

Monekyna sTHiIeHA CHy= CH; uMeer cHMMeTPHUHOe CTpOeHHE H He cojep-
SHT MOAAPHHX 3aMecturedefl, DTHM OOBACHAETCA €r0 HEBHCOKAS XHMHYCCKAA
AKTHBHOCTb. B 32BHCHMOCTH OT CHOCO6a NOJYYE€HHs DA3JHYAOT  MOJH3THIEH
BHCOKOTO H HH3KOoro ZXaBaemunu [loaaMepusalus StANEH2 MO
paluKanLHOMY MEXaHH3MY NPOTEKAeT IpH BHCOKOM JaBAeHHH (200—300 MIIa)
u Temnepatype 180—200°C. [lns HMUHIMHDOBANHS MNOJHMEpH3ANMH MPHMEHSIOT
MOJIEKYASAPHHA KUCAOPOJ HJIH OPIaHHUeCKHEe MEPOKCHIH, NpH TepMHIECKOM pas-
JOMEHUH KOTOPHX 06pasyioTcsi ¢BOGOAHHE pajHKAJH, HauajioM peakunu sBJsS-
€rcsi MpHcOe/HHENAe STHIEHA K CBOGOLHOMY palHkany:

CH, = CHp + R->R - CHy = CHa
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Ipu nocaenoBaTeNbuoM NPHCOSAWHEHHH MOJEKYJ STHJEHA K MakpopajdKany
o6pasyloTca AJNHHHHE IENMH JuHefinof cTpyKTYypH. OIHAKO CKOpOCTb peaKHHHE
pocTa IENH B OUPeNeNeHHHX YCJIOBHAX MOXeT OGHTb MeHbille CKOPOCTH peaKmHi
nepefaud HEMH, W TOTAA MOJYYAITCHA MOJHMeDH ¢ pasJHUHOA CTENeHbIO pa3BeT-
BJICHHS, a HHOT/la — ¢ 06pas3sOBaHHeM MOMepeUdHX CBs3ell.
MKaIJ]lguo;;{ngy;gﬁnexy:mpnoﬁ nepefiade IelMd H3 pacTyLIEro MOJAHMepHOIO pa-

BOJOPOJa NepeH
e o, DO, pPEHOCHTCS OT BTODHYHOTO aTOMa  yIJepoja B

R~ CH - CHy - (CHy = CHy) ,- CH, —>
H_________ ————— ———— — —
—>R-CH=-CH,-(CH,~ CH,) - CHj
BropnunHifi pasmkan, o6Gpa3oBaHHH B pPe3yJbTaTe TAKOTO MepeHOca, AACT

Havajo pocTy GOKOBOM Lemn, BoJsiee KOpOTKHE OTBETBJAeHHS MOTYT O6pasOBHBATL-
€1 B pesylbTaTe JjajbHefillero NPOXOXKIEHHS BHYTPUMOJEKYJNApHOrO MNeperHoca:

R— N B N .
CH - CH, - CH CHy = CHy—>R = CH - CHy - CH - CH, - CHy

CH,

. _ I
CH2+ - ~-d CH3

-0
I

N
-<x

PasBeTBiienHe B BuAE AX
HHHHX Henefl NMPOHCXOAHT B pe3yabTaTe -
KYJASIDHOrO MepeHOCa BOJAOROJA: pesy Heode

R = (CHy - CHyp) - c;;H2 +R - CHp = (CHy = CHy) ,,— CHy —>
]

| SRR . -

pacTtyuians uens HeaKTugHaA monekKyna

—> R = (CHy - CHy), - CHz + R = CH = (CH, - CHy),, - CH

HeaKTugHaA mMonekyna pacTtyuwans uensb

. c&ipﬁg;x:?u:eunaoﬂnux cBS3ell B MOJeKyJe NOJHSTHJEHA MOXKET MPOHCXOXHTH
Ba IeNH, AUCNPONOPLHOHHPOBAHHEM HAM pPacIueel
H TPETHUHHX DaNAKAJIOB: PACHETLICHEM,  BTOpHHIAX

R-CHQ—CH—ICH—R '—*R-CHZ-CH=CH2+CH3-CH.
CH- CH, |

C yBennueHHeM JaBJeHHS YMeHBIIAIOTCS CKOPOCTH peakuufi Mepeflauy Lem,

Jx:e;yg:;zgrz'r?v;re o%pasye‘rca NOJIHSTANEH GOJbIIEH MIOTHOCTH H ¢  GOABIIEH MO-
H Maccofl, ¢ MeHbIIHMH Pa3BeTBACHHOCTBIO MOJIEK!

NBOMHHIX CBsi3el, YA R conepanmen

IonnsTaien, NONyYeHHbH NpH BHICOKOM [aB/eHHH, 6iarofaps
3HQUMTE/IbHO! DPa3BETBJICHHOCTH XapaKTepH3yeTcst pHIXJOH yna-
KOBKOH MaKpOMOJIEKYJ, YTO H ONpPEleJsieT ero OTHOCHTENbHO HH3-

10--134 145




ke mioTHOCTH (910—930 kr/m®) H cTeneHb KPHCTAJUIHYHOCTH (He
6onee 65%).

HosuHSTHAeH HH3KOTO AaBaeHHA B 1954 r. Lluraep
paspaboTajl KaTajH3aTOpH HOHHOH IOJHMepH3alHH, NpHMEHeHHE
KOTODHX TO3BOJIHJIO MOJNYYaTb NMOJIHSTHJEH TPH HHSKHX JaBleHHsAX
(0,2—0,5 MIla). KaranusaTopsl Lluriepa NpeACTaBASIOT cOOOH
CHCTEMY, COCTOSIIYIO H3 TiCl, u MeTalso0praHHYECKHX coeHHEeHHI
merassios 11 u 111 rpynn (yame Bcero aJIIOMHHHIT) .

B npHCYTCTBHH KarajH3aTOpOB Llurnepa npakTHYeCKH 00pasy-
eTcs Hepa3BeTBJEHHHH NOJHMED C BHICOKOH TJOTHOCTBIO H IOBHI-
[IeHHOH TeMrnepaTypoil njaB/eHHs.

TTockoJbKY B TOJHSTHJIEHe HH3KOrO [aBJEHHS OCTaeTCs Kara-
JH3aTOp, €r0 JJMEeKTpHUeCKHe XapAKTepPHCTHKH yXyALIalTcst H CHH-
XKaeTcsl YCTORUHBOCTb K CTAPEHHIO.

VMeHbIIeHHe COAEPIKAHHS KaTaiusaTopa MOMKHO AOCTHYDL INpoO-
MLBKOR TOTOBOrO MOJHSTH/IEHAa BOJHO-CIIHPTOBOH CMEChIO, HUTO
yaopoxaeT Mpouecc.

IIposoxaTca HCC/IE10BAHHS MO pa3paboTke KaTajH3aTOPOB, KO-
JIM4eCTBO KOTOPHX B DEAKIHOHHOH CMECH MOXT GHTb 3HAUHTE/D-
HO CHWMKEHO. B 3aBHCHMOCTH OT YCJOBHA NpOBeeHHS NMOJHMEpH-
3a[MH MOXKHO MOJYYHTb NOJHITHIEH C MOJIeKyAsipHOR  Maccoit
10 000—3 000 000.

B 1OIHSTHJIEHE HH3KOrO 1aBJIEHHS! HET MJIMHHOLENHBX OTBETB-
nermit. Ha 1000 MoneKy/ MOMHSTHIEHA TPHUXOAHTCS BCEro HeTHpe-
nsit Gokoshix rpynn CHs. Baaronapst Takol CTPyKType MNONHSTH-
JleH HA3KOTO AABJEHHs HMeeT IJIOTHOCTh OKOJIo 950 kr/mM® u 6oJee
BHICOKYIO CTEeIeHb KPHCTAJJIHYHOCTH — 75—85%.

[loNMMepH3anHI0 BEeAyT B Cpele TNpeAeJbHHX anndaTHYeCKHX
WJIH apOMAaTHYECKHX YIJIEBOJOPOAOB NpH NaBJeHHH 0,2—0,5 MIla
u 60—80°C B NpHCYTCTBHH KaTaju3aTopa (cMeCh TPHSTHIAJIOMH-
HU M AMATHIAJIOMHHHHXJIOpPHAA C TeTPaXJOPHIOM THTAHA).

TepMOCTORKOCTb TOMHITHIEHA HHSKOTO NABJEHHA BHILIE (MO
CPaBHEHHIO C TOJHSTHJIEHOM BHICOKOrO JaBlieHHsl), OJHAaKO AH-
5MeKTpHYECKHE XaPAKTEPHCTHKH, XHMHHUECKAT CTOAKOCTE H CBETO-
CTONKOCTh HHXKE.

[ToHSTH/IEH HH3KOTO AAaBJEHHS HMeeT OOJbIIYI0 TBEDPAOCTD;
npu atMocepHOM CTApPEHHH OH CTaHOBHTCS xpynkuM. MexaHnu-

CBoiCTBA NONHATHAEHA B OCHOBHOM 32BHCAT OT €ro MOJCKY-
3al(i C IPONHIEHOM H H300yTH/IEHOM.
yeckue CBOICTBA €r0 MOTYyT OBITh YJIyYLIEHHl IyTeM COMOJHMEpH-
JAPHOA MAaccH, IIOTHOCTH H CTPYKTyDHL. IToanMepH3aUHI0 3THIE-
HA MOJKHO BECTH 0 TOJMyueHHs NojuMepa oGOk MOJIEKYJISPHOK
macce., TIo Mepe NpoTeKaHHs MNOJHMEpPH3aUHH BHadaje o6pasy-
JOTCS. MHHEpaJbHble Macia, XHPH, MATKHe H TBepAble BOCKA H B
KOHEUHOM HTOre — TBepAble NMOJTHMEpHI.

[ToNHaTHIEH 0OAafaeT BHICOKOH XHMHUYECKOil crofikoctbio. OH
BHAEPXKHBAET NpDH HOpMaJbHOH TeMIeparype BO3fieficTBHe MHHE-
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g:gbﬂmx KHCIOT (kpOMe KOHIEHTPHDOBAHHOH a30THOH) M mIeJo-
el OKHCJIMTE/IEH, PA3/IHYHBIX OPraHHYeckHx pactBoputenedl. Ilpm
ST(I;AI'/{IIeg‘:;I?I%aX a0 50°C nonustuiien HaGyxaeT B NOCJeAHHX; Bl
pPaTypH pacTBOPHMOCTb B  TaJjio
obaran p TeHBOJOPOAAX Pe3Ko
ncxg I;IpﬂcyTCTBPIPI KHCIOpoAa OpH HarpeBaunMu BhHme 50°C mpo-
cx i T OKHC/JEHHE H JECTPYKUHs NOAHMepa; NpH OKHCJIEeHHH 00-
pasyiorcs nonepeunnle cBsA3H. CBETOCTOHKOCTH MOXKHO IOBHICHTB
BBefl_IeHHEM CBETOCTAOHJIH3HPYIOHIHX N06AaBOK,
oro Oecs}f:;cnéwéo OT crioco0a NMOJyYeHHS! TONHITHIEHA NMOKPHTHS Ha
Jafa0T BHCOKHMH 3J1EeKTPOH30JI
e e p IHOHHBIMH Xapak-
. HI;I:-szi NJIOXOH PACTBOPHMOCTH B OPraHHYECKHX PACTBOPHTEJNISIX
. KOH ajre3uy INOJHITH/JEH OIPAHHUEHHO HCIIOJIb3yeTcsl B TeX-
HOJIOTHH JIAKOKPACOYHBIX MOKPHITHH. B OCHOBHOM ero npuMeHSIOT
B KayeCTBe CAMOCTOSTENIBHOrO NJIEHKOOODPA30BaTelist B MOPOUIKOBHX
Jnlggoxpacowmx koMno3unusx. [as sTHx uenedl npearnoOYTHTENbHO
paT;gZSOHBJ?:; MOJIUITHIIEH BBHICOKOTO JAaBJIeHHA, NOCKOJbKY TeMIle-
JIEHHSI €T0 HHXKe, YeM Yy IO
paTyp: , y TOJHSTHJIEHA HHU3KOTO JaB-
. Hog::mneﬂosme MOKPHITHS MO TBEPAOCTH H JAEKOPAaTHBHOMY
B ;(uy A YHTEJBPHO YCTYNAIOT APYrHM TOJHMEPHHIM MOKPHITHAM.
B OCHOBHOM HCNOJB3YIOT AJIs H3OJSIUHH TPOBOAOB, 3aINHTH
PasJHYHHX JAeTajlell BeHTHJATOPOB, TPy6 H T. A. ’

2.8.2. Monunponunen

Ilponunen CHy;=CH — xuMuuecKk: akTHBHOe cOeAHHEHHe, CPaBHH-

CH,

TEJAbHO JIETKO Dearupymouiee ¢ KHCJIO i
OOM, B
THMH DeareHTaMH. POOM, BOROI, XICPOM 1 ApY-

B 3aBHCHMOCTH OT YCNOBHil NONHMEPH3AHH MOTYT GHITh I0-
JIy9eHbl JHMEpH H OJIHIOMEpH — JXHIKHE HJIH TBEPAHe NPOLYKTH
cofepxamye COTHH H THICAYH MOJEKYJN MpPOMNHJeHA Hocng HHe
OBLIH MOJIyYeHH C HCTONb30OBAHHEM KaTaJH3aTOPOB ilnrnepa e

TMonuMep obpasyer JHHEAHbE Hemu
v = CHy - C'H -CHy-CH- ...
|
CH, CHj

B KOTOpHIX METHJbHBIE TPYNNBI MOT
ol YT 3aHHMaTh pasJHYHoOE II
TEJBHO ADPYT Jpyra H OCHOBHOH HemnH. P oJiomerne ortoch-
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Fcnn MeTH/bHHE TPYMOE DACMOJOMEHH 1O OXHY CTOpOHY  OT MJIOCKOCTH
\OCHOBHOI LI€MH, TAKOH MOJHMED HA3HBACTCH UBOTAKTUHECKUM:

H H i"l
-CHZ-C-CHz‘C‘CHz'C'
CH; CHs CHs

B Tom cayuae, KOTA2 METHAbHEIE IPYMMNE PACTOJOKEHH B CTpOrofi mocJue-
JIOBATE/NBHOCTE [0 DPA3HEIE CTOPOHH IEMH, MOJHMEp HASHBACTCA CUHOUOTAKTU-
YeCKUM:

R A T
|
--CHQ-?-CHQ-C—CHZ-CI‘,-CHZ-CI‘,----
|
CHj H CHy =~ H

B 3aBHCHMOCTH OT YCJIOBHA MNpOBeJeHHs MNOJHMepA3allun MOryT 0o06pa3oBH-
BaThesa Iemd, cocTosiue H3 GJIOKOB € pasuofl CTEPEOCTPYKTYpOH, MpH 3TOM pe-
TYaApHHE CTPYKTYPH OOYCIOBIHBAIOT GONBIIYIO CTeNEeHb KpHCTAIHYHOCTH.

VI30TaKTHUECKHI MOJHNPONMMIEH MOJAYTAIT B HPHCYTCTBHH KATanuTHYECKOH
CHCTEMBI, COCTOSIINEH, HANMpHMeEp, H3 TPHXJOpAAA TATAHA H TpUITHI ATIOMHHHAS

" Jap.
CHHAHOTAKTHYECKA MOMANPONAIEH MOJYYaioT B CpEle MOJNAPHEIX pACTBOPH-
Tenefi B NPHCYTCTBHH TETpaxjJopuiia BaHaiud H 6yTHnaMoMuHAAXI0PIAZ, OJHAKO

€r'0 MPOH3BOJCTBO OrPaHHYEHO.
ATaxTHUECKHI MOJHMEp — KAaYUyKONoAo6HasA Macca HAH BHICOKOBASKAA XKui-
KOCTb; H3OTAKTHUECKHI — MOPOLIOK 6e0ro 1mpeta.

[Tosaumep, BHIycKaeMblil MPOMBIUIJIEHHOCTbIO, MPEeACTaBJser Co-
60ii cMech PasHHX CTEPEOH3OMEPOB C PAa3JHYHBIMH MOJICKYJIPHbI-
MH MacCaMH, COOTHOLIEHHE KOTODHIX 3aBHCHT OT YCJIOBHH NpOBe-
JEHHUsl mpolecca.

B 3aBHCHMOCTH OT MOJIEKYJSIpPHOH Macchl (20 000—50000) u
COllepXKaHHsl H30TAKTHYECKOH (pakuuH CBOACTBA HOJHNPONHJIEHA
MOTYT H3MEHATbCA B UIHPOKHMX NpeAeJax.

[Tonunponnien — npexkpacHuf JHJIEKTPUK, NPHYEM €ro 3JIeKT-
POH3OJISLHOHHEE CBOHCTBA OCTAOTCA  MOCTOAHHHIMH TIPOAOJXKH-
TesjbHOE BpeMsl faxe B aTmocoepe ¢ BBICOKOH BJIaXKHOCTBIO.

B Tom cayuae, KOTAa B CHCTeMe OCTAETCS KaTraljusaTop, pesko
BO3pacTaeT CKOPOCTh OKHCJEHHS INOJNHIPONHIICHA, OSTOMY Heobxo-
JEMa TILATeJbHAs NMPOMBIBKA TOTOBOrO NMPOAYKTa OT KAaTa/lH3aTo-
pa. Ilokasareib 30JbHOCTH JOJIKEH OGHTb MHHHMAJIbHBIM.

[To/HNpPONKIEH OT/HU2ETCSl BHCOKOH CTeNeHbIo KPHCTAJJIMYHOC-
TH, yTo OGycnoBnuBaer Gojiee BHCOKHE NO CPaBHEHHIO C NOJHSTH-
JeHOM TEPMOCTOHKOCTb H TBEPAOCTD. TMonunponuaen BOJOCTOEK H
TIPEBOCXOAHT IMOJHSTHJEH MO CTOHKOCTH K BO3JEHCTBHIO KHCJOT H
menoueii. Pacrsopsiercst npu 80°C TOMbKO B apOMATHHECKHX M
XJIOPHPOBAHHBIX YIJIEBONOPOAAX, o6pasyss MaJIOKOHIEHTPHPOBAH-
Hble pacTBOpHI, MOSTOMY HMEET OrpaHHUEHHOe npuMeHeHHe — TOJIb-
KO B IIPOH3BOJACTBE NMOPOLIKOBLHIX KPACOK.
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IlIupokoe pacmpocTpanen
He TOJYYHJH KOMIOSHIHH HOJHIPO-
fIHJIeHA H TOJIHITHJIEHA. PO

2.8.3. byragueHoBbie KayuyKu

IIpn nonumepusaunuu 6yranmena CHy=CH-—CH=CH; o6pasy-
0Tcs noJumepH 1,4-yuc-, 1,4-tpanc- u 1,2-CTpykTyp:

| 1
1CH CH -C
2 P

H» -CH,—CH
N\ N\ 3
CH==CH CH=CH 3CH
2 3 2 \ il
- CH2 = 4CH2
1,4-uuc- ' ’ 1,4-Tpanc- - 10-

INosnmepHsanuio NMpOBOAAT 1O HOHHOMY MEeXaHH3My B IPHCYT-
CTBHH METaJITHYECKOTO HATPHS HJH JIHTHHODTAHHUECKHX COEJHHE-
HHH B Cpele HHEPTHHX PacTBOPHTeJell HJH IO PaAUKAJLHOMY Me-
XaHU3MY — B PacTBOPE HJIH SMYJbCHH.

Crpoenne o6pasyollerocs MojHMepa 3aBHCHT OT YCJOBHH mpo-
Be/leHHsl NOJHMEePH3allMH, CBOHCTBA MNOJHMepa ONpelesloTcs pac-
npeljejieHHEM MO LENH H COOTHOLUICHHeM TPHBENEHHHIX BHILIE
CTPYKTYp, a Takke MOJEKyJaspHOH wmaccoi noaumepa. ByranueHo-
BHE KaydyKH MOTYT HMeThb MOJIeKyJspHylo Maccy Ooxee 2500 000.
B npoussoncTse NaKOKPACOYHHLIX MAaTEPHAJIOB HALLIH NPHMEHEHHe
XKHAKHEe KayuykH ¢ MOJekyasprol maccop 800—1500. Onu pacr-
BOPSIIOTCS B OPraHHYECKHX PACTBOPHTENAX H XOPOLIO COBMEILAIOTCH
C NPYTHMH MJEHKOOOGDA30BATEJIAMH.

ByranyvenoBne KayyykH CNOCOGHH K OKHCJHMTEIbHOH IMOJHME-
pusauuH 6Jarofaps HaJHYHIO ABOHHHIX CBSI3€l, YTO AaeT BO3MOXK-
HOCTb HCIOJb30BATh HX B KauecTBE 3aMeHHTeJieH pacTHTeNbHEX
maces. MccaenosanusiMd YCTAaHOBJIEHO, Y0 OGyTalHeHOBHE Kaydy-
KH ¢ BHCOKHM colepxkanueMm 3BeHbeB l,4-yuc-popmMu obpasyor
TBepJOe NMOKpHTHE 32 DoJjiee KOPOTKOE BpeMs.

Hemoaupunuposanibe KayYykH H3-3a BHCOKOTO CONepiKaHHs
CBOOOZHHX CBfI3ef 00pasyoT OHCTPO CTAPEIOUINE MOKPHITHS.

OxkcHIHPOBaHHEM, SMOKCHIHPOBAHHEM, MNPHCOeNHHEHHEM MaJie-
HHOBOTO aHDHAPHAA, CTHPOJa, MHIMEPHJIEHa H APYTHX Helpenedb-
HEIX COEJMHeHH/i MOXHO yMEHBIIHTH STOT HENOCTATOK H NOJYYHTb
GoNbLIOH aCCOPTHMEHT HOBHX JIAKOKPACOYHHX MaTepHajioB ¢ pas-
HOOOpPa3HHMH CBOHCTBAMH.

JlakokpacouyHble MaTepHajn Ha OCHOBE OyTalHEHOBHIX Kaydy-
KOB NPHMEHFIOT NJISl MOKDHITHH, SKCIJIyaTHPYIILIHXCS BHYTPH INO-
xelxlueﬂnn, sl 3aHUTH MNOA3EMHHX COOPyXkKeHHH, TPy6ONpOBOAOB

p.
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2.9. TANOTEHCO AEPY(ALUME NONIMMEPB!

[MosuMepH 3TOH TpyNnsl NPeACTaBIAOT GOJBIIOH HHTEPEC JJI%
pa3JHUHBIX OTpaciedl NPOMBIIIJIEHHOCTH GJjarogapsi BBICOKOH XH-
MHUECKOil CTONKOCTH, HEKOTOpble H3 HHX 00JafaloT HCKJIIOUHTEJb-
HO# OrHeCTOHKOCTHIO.

K ranoresconepamiHM [OJHMEpaM OTHOCAT HOJHMEDH, MOJy-
yaeMble peaKiuell IOJUMEPH3AUHH H COAepKamHe B GokoBo#l 11e-
nH aToMb Tanorema. Ha puc. 2.17 npuBeneHa kjaccHpuKauus
3THX MOJHUMEPOB [0 TaJIOTeHy, BXOASIIEMYy B MOJEKyJy NOJHMEDA.

2.9.1. NMoNMBHMHMNXNOPMUA M €ro CONnONMMephl

BuHHIXJOPHA NpeAcTaslisier coloi pecuBeTHRI Ta3 ¢ TeMiepa-
typoit xunenust —13,9°C. OH xopowo pacTBopsAeTCs B xjaopodop-
Me, NHXJOpD3TaHe, 5TaHOJE, aleTOHe, YrJeBOAOpOAaX HebTH H
NPAKTHYECKH HEPACTBOPHM B BOAE. DBHHHJIXJIODHA ~MOXeT OBITH
OJiyueH Pas3JMYHEIMH METONAMH H3 AUeTHJEHa, STHIeHA H AH-
XJIOpITaHA.

[TosanMepusannio BHHHJIXJOPHAA MOXKHO OCYWIECTBJATH B 6J10-
Ke, SMyJbCHH, CyCIeH3HH H pacTsope. B kauecTBe HHHIHATOPOB
paJKAJbHOR I[OJHMEPHSAIHH HCIOJB3YIOT OPraHHYECKHE Iepok-
CHIHEe COSQHHEHHS H a3ocoefinHeHHs. OCHOBHAs peakius o06paso-
BaHHS NOJUMEpa MOXKeT OHTh NPeACTaBjeHa CJAEAYIOMHM o6pa-
30M:

n CH2 = CHCI“‘)'—CH2 - ?H - CH2 - ClH - CH2 - ?H -t
Cl Cl Cl

PacTBOpHTeJb, B CPele KOTOPOrO INPOBOXMTCA pearuHusd, a Tax-
e NPHMeCH B MOHOMepe B GOJbLIei HJIH MEHbIUed CTENeHH y4act-

[anoreHcoaepxaume ;
nonMMeps !

¥

Xnopcoaepxauue dTopcoaepxauue ®ropxnopcopepxaune
nofuMepst nonANMEps ROAMMEpY

¥ ¥ ]

NonMeMHAXNOPHA Nonuteipagrop- Tpugropxnop-
¥ ero CONOAMMEpH 3THNEH 3THNEH

ANPUUUD ie XN0pUpOBaHNLA
nonKMeps Kaysyk
¥ [ ]

XnopWpoBarHu# Xn0pey NbpUpOBAHHYH
NONKBNHANXNOPHA ROKUITHNEH

Puc. 2.17. Knaccudukanus rajoredco/iepxallnx noJHMepOB
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BYIOT B DEaKIHH NepefayH IenH, YTO B CBOIO OUYepelNb BJIULET Ha
BeJIHYHHY MOJIEKYJSIDHOH Macchl NoJiiMepa. BO3MOXHa Takxke Ie-
pelaya HenH 4epes MaKPOMOJEKYJY:

; ————————— 1

. I
--—CH2—CH+-~-—CH2—(?H—CHQ—(‘TH—---—r

Cl cl cl

= CHp = CHp + - - CHy- cI: - CHy - GH - -
Cl cl cl

Kak BuIHO H3 ypaBHeHusl, OOpPA30BABIIHACA MAaKpOpalHKaN
€rnocofeH K NPHCOEJHHEHHIO ¢ BO3HHKHOBEHHEM pPa3BeTBJEHHH,
YTO CNOCOOCTBYET YMEHBIUCHHIO DACTBOPHMOCTH H  IIOBBHIIIEHHIO
CKJOHHOCTH K pectpykuun. Ilepenaua menn uwepes noammep BoO3-
MOXHA BCJENCTBHE CIHOCOOHOCTH IOJHBHHHJIXJIOPHAA K YACTHYHOMY
JeTHIPOXJOPHPOBAHHIO NpH TeMmnepartypax soiue 75°C. [Tostomy
MOJHMEDPHIANHUIO 11€J1eCO00Pa3HO NPOBOJHTL NIPH TeMIeparypax He
Beie 70 °C.

B J1aKOKPacoyHO#i NPOMBIULIEHHOCTH HCIOJB3YIOT IIOJHBHHHJI-
XJIOpHJI, TOJIyYaeMblil SMYJILCHOHHON HJHM CyCIEH3HOHHOH mosHMe-
pusanueil B NPHCYTCTBHH HHHIHATOPOB DaJHKaJbHOH IOJHMEpH3a-
LHH.

CycneH3HOHHYI0 NOJHMEDPH3ANWHIO TPOBONAT IpH
30—70°C u nasnenun B peaxrope 0,4—1,2 MITa. B kauectse cyc-
NEeHAUPYIOMIHX BEMIECTB HCIOJb3YIOT BOAOPACTBOPHMBIE MOJHMEpH
(HanpuMep, NOJMBHHUJIOBHA CHHPT, KapGOKCHMETHJIEJION03Y).
Ilpu sToM nonyvaloT NMOJHBHHHJXJOPHA B BHIe GEJIOrO MM cJerka
JKeJITOBATOrO MOpoIIKa.

OMyJbCHOHHYI0O TNOJHMEpPH3AaNHIO NPOBOAAT TpPH
40—60°C u pasaenun 0,5—0,8 MIla.

B kauecTBe 3MyJbraTOPOB HCIOJb3YIOT MbLIA XKHPHHIX KHCJIOT.
B pesyibraTe 3MyJbCHOHHOH IOJHMEPH3AUHH OGpasyercss naTeKc
¢ yactuuamu pasmepom 0,00—0,5 MkM. JlaTexc MOXHO HCIOJAB3O-
BaTb AJ5 MOJy4eHHS BOJAOSMYJBCHOHHHX MAaTepPHasoB; KPoMe TO-
ro, H3 HEr0 MOXHO BBIAE/JHTb NOJHBHHHJXJODHA B BHIE TOHKOTO
TMOPOUIKA, A/ Yero NPHMEHAIOT CJEAYIOLIHe METOABL paClhJIeHHe
B CyLIMJIBHOW KaMepe, KOaryJsiuiO NPH BO3AEHCTBHH 3JEKTPOJHTA
HJIH IDH BBIMOPaXKHBAHHH.

[To/THBHHHIIXJIOPH], HOJYUYEHHBI 3MYJLCHOHHOH H CyCNEH3HOH-
HOH moJjmMepusanued, uMeer MOJeKyJsapHyio Mmaccy 50000—
100 000. DnemenTapHbie 3BEHbS B MOJEKyJe HOJUMePa PacroJsoxe-
HBl B OCHOBHOM B NOJIOXeHuH 1,2 («rosioBa K XBOCTy»).

CpoficTBa MOJMMBUHMAXJIOPHAA B 3HAUYHTE/bHOH CTereHH 3aBHU-
CAT OT MOJIeKyJsApHO# Macchl. C yBesHYeHHEM Da3MEPOB MAaKpOMO-
JexkyJ YCHJIHBaeTCs MEeXMOJIeKyJspHOe B3aHMONEACTBHe, uTo B
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KOHEUHOM HTOre OPHBOAHT K YBEJHYEHHIO TBEPAOCTH nonnmegecl_,
3J1aCTHYHOCTH, HO Hapsily C 3THM — K DPE€3KOMY cmmemzmz1 i} pﬂof1
TBOPHMOCTH B OPTaHHYECKHX PaCTBODHTEJAX. Ilpn MoneKIZ lE’p olt
Macce NOJMBHHHJXAOpHAA Gonee 100000 mOxHO nony;egoﬂo N
10%-Hble pacTBOPH €ro B KETOHAX, XJOPHPOBAHHHIX HyrpI Moneiy-
Aax, auMetTuadopmamuie H ApYrHX COeLHHEHHAX, a 15 Monexy
asipHolt macce Menee 50000 —20%-Hble pacTBOPHI R
CJOKHBIX 5(Hpax, XJOPHPOBAHHBIX YI/1eBOAOPOAAX. 56%) mon.

Baarogapst BHCOKOMY COZEPIKaHHIO XJIOPa (OKIQIJIO Oﬁc'rBHeM
BUHHJIXJIOPH] He BOCIVIAMEHSIETCS M He TODHT. on °Ic[:eBnﬁ e
TemJa, CBeTa, KHCJIOPOAa BO3AyXa, MEXaHHYECKHX BO3IEUCT it Mo-
XKeT NpOH3OHTH A eCTpYyKI Hs NONHBHHHIXJODHAA C B o
eM xa0poBofopona. IIpH BHYTPHMOJNEKYISDHOM OTIHIETUIeHHH
NPOHCXONHT 00Pa30BaHHE CHCTEME IBOHHBIX CBS3EH:

“CHz‘?H‘CHz‘CIH‘CHz‘C‘H“"W
Cl Cl Ci

—> = CH=CH=-CH=CH-CHy-CH-
Cl

MeRMONeKyJIsIpHOe AeTHIPOXNOPHPOBAHHE NPHBOLHUT K 96pa-
30BAHHIO NONEPEYHHX CBfA3eHl MEeXAYy NOJHMEDPHbHIMH UENsIMH:

= CH<-CH=CHy=CH= -~
"'-CH2‘$H'CH2-CIH---. CH C|H 2 I

Cl Cl
ol Cl , ’
Cl ~HCL
l - e
we=CHy-CH=CHp- CH = ----CHZ—CH-CHZ—CE,H
lCl Cl

Takoe B3aHMOJE{CTBHE NPOHCXOAHT JHIIbL NpPH nnmemn;x
narpeBanud. KaTanusaTopami STHX TNpOLECCOB ﬂBnmoTcJ;;engll;(:)e ’
PO BO3AYXAa, BHAENSAIOMHACSH XJOPOBOAOPOL, ynmpa%no eToR0e I
pannanuonHoe Haiyuenne. OOpasoBanHe CHCTEMEl ~ COMpS HAHIX
IBOMHEIX CBs3eil MPUBOAMT K NoTeMHeHHIo usera. Kpome Toro,
JBOHHHIM CBfI3IM TIPOHCXOJHT OKHCJIHTeJNbHas nonnmepnsaum;
npHBOAAmAs K O6pa30BAHHIO CETYATHX CTPYKTYp H goagg;ggg B
MoJieKy/ax TOJHMepa KHCropoicoiepxamux rpymn. Gy
eM TYCTOTHl CETKH XPYTIKOCTb IOKDHITHS BO3DACTaeT.
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B ecrecTseHHBIX yCNOBHSIX (DOTONECTPYKUHMIO BHISHBAIOT COJ-
HeuHble JIyuH, NpHYeM OCOGEHHO HHTEHCHBHO OHa pa3BHBaeTcs B
MPpUCYTCTBHH KHCIOpOAa BO3Ayxa. KauecTBoO mNOBEpPXHOCTH HMeeT
CYWECTBEHHOE 3HAaueHHe NJi aTmoChepocTofkocTH HOKpHTHsA. He-
OLHOPOAHOCTb, MOPHCTOCTb H HAJHYHE TPEMHH HAa MOBEPXHOCTH
ABJIAIOTCS HaHGOJee BEPOSTHHIMH OYAraMH NECTPYKUHH NpH BO3-
HAEACTBHH XHMMHYECKH AKTHBHHIX BEeLIECTB H atMocthepHEX ¢akTo-
pos. Ilpu ormennennn 0,29 HCI NOKPHITHE 3aMETHO 3KeJTeer.

Crabuiusauys NOKPHTHIE NOCTHraeTcs OpH BBEJEHHH B JIaKo-
KDACOYHYIO KOMIIOSHIHIO BEIMIECTB, CBSISHIBAIOMMX BHIAEJISIOMHICS
XJIOPOBONOPOA. K HHM OTHOCSITCS OCHOBHBHIE COJM CBHHIA, OJIOBO-
OpraHHYeckHe coeinHeHHs, Muiaa Ba, Ca u Mg, a Takxe pasiuy-
HLle STIOKCHJHble COeJIMHeHHs. B kauecTBe aHTHOKCHAAHTOB npHMe-
HSIOT TPOM3BOAHBIE ()EHOJIOB, THAPOXHHOHA, KapOaMHia,

Hnst ymeHbiennst BO3AEHACTBHN yJIBTPA(hHONETOBOTO H3JIyueHus
BBONAT NOGABKH BemeCTB, IOrJIOWAIOMUX 3TO H3NYYEHHE, K HHM
OTHOCATCSl NPOH3BOAHBIE OEH30(EHOHOB, KyMapHHA, CaJHIHIOBOMN
KHCaOTH. CTaGunushpyomee AeficTBHe OKA3HBAeT TakKKe BBeje-
HHE B TOJHMMEp NHIMEHTOB M HANOJHHTENeH, COCOGHLIX CO31aBaTh
CBOeOOpPa3HEit 0apbep MJIst AECTPYKTHPYIOMHX tbakropos. Hanpu-
Mep, TEXHHYECKMH YIJIepOJ HOJHOCTbIO TOIJIOmAEeT B IOBEPXHOCT-
HOM CJI0e yIbTPaHOJeTOBOe M BHIHMOE H3NyYeHHe BO BceM JHa-
nasone AJNMH BOJMH. Kpome Toro, Texmmueckuii yrmepos crnocoGen
GJIOKHPOBATL CBOGONHBIE PafHKAJH, HHHOHHpYIOmHe (OTOXHMHUeC-
KHe peakKilyy.

CraGunnsaunss OPOTHB BO3NEHCTBHS HOHH3HDYIOHMIETO H3JIyye-
HHsl JIOCTHF2€TCsl MYT€M BBEJEHHs B MOJHMMep CTaGHJIH3aTODPOB-aH-
THPAJOB, NEHCTBYIOMMX KaK «9HEPreTHYECKHe TYGKH», NOIJIOMIAI0-
ue SHepruio usiayuenus. HauGonee sdodextnsHuMH antupagamu
ABJIIOTCSL ADOMATHYECKHE  COEAMHEHHS C KOHIEHCHPOBAHHHIMH
XOJIbIAMH ((eHaHTPeH, aHTpaueH), CTHpO, NUBHHHAOEH30J, NIOJH-
MepHl C CONPSXKeHHBIMH IBOMHLIMH CBS3SIMH.

Hockonrky naOTHOCTL ymakoBKH MaKpPOMOJIEKYJl TOJHBHHHI-
XJIOpPHJa BHICOKA M BEJIMKH MeXKMOJIEKYJSIDHHIE CHJIBI, MOJHBHHUI-
XJIOPH SIBJISIETCS JOCTATOYHO XPYNKHM MAaTEPHANIOM, OCOGEHHO
NPH HH3KHX TeMIepaTypax.

Hnsa ynyuilienust aqresdd H 3JacTHYHOCTH NpH PasIHYHBIX TeM-
epaTypax K MOJHBHHWIXJIODHAY ANOOABAAIOT IVIACTHOHKATOPH:
aupH 0-pTaneBolt KHCIAOTH (RUOyTHAbTanaT, DHOKTHIbTANAT),
AH3hUPBl anH(ATHYECKHX AHKAPGOHOBBIX KHCJIOT (auoxTHN AN MTIH-
Hat), 3¢pHpH ochOpHOH KHCAOTH (Tpukpesundocdar), Kugkue
XJIODHPOBAHHBIE yrieBonoponbl. HauGonee stpdexTHrunM miacTH-
bukatopom sBISETCH AHOKTHADTANAT HIAH ero CMEeCh C THOKTHJIaAH-
nunatom. C 3THMH nuacTHGHKATOpamH NONHBHHUJIXJIODHI COBMe-
IaeTCs NPAKTHYECKH B JIOOBIX COOTHOLIEHHSIX, Takue nuacrudu-
KaTophl NPHXOAMTCS BBOLHTH B JOBOJBHO GONBIIHX KOJHYECTBAX

{no 50%).
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InacTudunupyiomee AefiCTBHe OKasbIBAIOT Takxke aJKHIHBE
CMOJIHL H pacTHTeJbHble Macja, OHAKO B NPHCYTCTBHH ITHX Iva-
cTuHKAaTOPOB yBEJHYHBAeTCsl MNPOAOJKHTEILHOCTE OTBEPKAEHHZ
NOKPLITHSL M CHHXKaeTcs ero XuMuueckas crofikoctb. TakuM obpa-
30M, HCIHOJIb3ysl pasjiHuHble NJacTHGHKATOPH, MOXHO BapbHpOBATH
cBOHCTBa NMOKPBITHA.

3amuTHEE TOKPHITHS Ha OCHOBe NOJHBHHH/IX/IOpHA2 06/1analor
BHICOKOHl XHMHYeCKOH CTORKOCTbO. ITOJIMBHHHJXJIOPHA crocoGeH
06pa3oBHBATL MOKPHTHS XOJOAHOH cylikH. Baaropapst BHCOKOMY
collepxaHHI0 xj0pa (okojo 56%) NOJMBHHHIXJIOPHA HE BOCHza-
MeHsileTcsl M NpakTHueckH He ropuT. OnHaxko orpaHHYEHHass pacTBO-
PHMOCTb €ro B ODPTaHHYECKHX DACTBOPHTE/IAX NPENsATCTBYET IOJdY-
UeHHIO JAKOB C BHICOKHM CcOfepXkKaHHEM HeJeTyuHX BellecTs H ILIH-
POKOMy NpHMeHEHHIO NOJHBHHHIXJIODHAA B KauecTse IUIeHKOOGpa-
3YIOIIETO BEIEeCTBa.

B OCHOBHOM NOJHBHHHXJOPHI MPUMEHSIOT B BHIE AHCIEDPCHi B
n1acTudukaTopax (MJaacTH30JH) H B pacTBopax nmiaactuduKa-
TopoB (0prano3onan). OCHOBHHIM NPEHMYMIECTBOM STHX MaTe-
DHAJIOB SIBJISIETCSl BBICOKOE COJepaHHe B HHX ILIEHKOOOpasylome-
IO BemecTBa, YTO MO3BOJISET YMEHBIIMTL UYHCJIO HAHOCHMHX CJIOEB
IpH OKpacKe ¢ YeTHIPeX — BOCbMH [0 OAHOrO-ABYX. DTH MarepHa-
JH GoJiee MogpoOHO OYAYT OMHCAHBI HHXKE.

Monudukauus nonuBuHMaAxNopupa. Ilnoxas  pacTBOPHMOCTH
NIOJMBHHHIXJODHIA H HEyIOBJETBODHTEJbHAsl ajresus K MeTallam
06YCNOBHJIH HEOGXONHMOCTb MOAH(HKAIMM rOMONOJHMEpa. Taxk,
NpH ero CONOJHMEpH3aNHH C MOHOMepaMH, COMepKAMHUMH pPas3/Hd-
Hhe (YHKNHOHAJbHHE TPYNNBL, YAAETCH 3HAYHTEJNBHO YJyHLIHTH
CBOMCTBA MOKPHITHH H PaCIIMPHTL 0GJACTH HX NPHMEHEHHA.

Xopoure#i pacTBOPHMOCTbIO B OPTaHHYECKHX pacTBOPHTENAX
OTJIHUAIOTCS CONOJMMEPH BHHHJXJOPHAA C BHHHJANETATOM, MaJje-
WHOBHM aHTHADHAOM, akpuiaataMu W ap. IlyTrem BapeHpoBanHs
THII2 COMOHOMEpA H €ro JOJH B COMOJHMEpe MOXHO NMOJy4HTbL CO-
NoJMMepHl, YAAYHO coueTalomHe B ceGe BEHCOKHE XHMHYECKY0 H
aTMoc(hepoCcTOHKOCTb, PaCTBOPHMOCT: H aAre3Ho. JlocTOMHCTBOM
TakHX COTOJIEIMEPOB SIBJSIETCS BO3MOXKHOCTb TOJYY4eHHs Ha HX QcC-
HOBE TE€PMOPEaKTHBHBIX NOKPHITHH.

[Ipu comosMMepH3auMH BHHHJXJODHAA C PASIMYHEIMH MOHOMe-
paMH HapylllaeTcs Pery/sipHOCTb CTPOCHHS MAKpOMOJIEKYJ, HeM
obbdacHseTcsl 6oJee pHIXJas YMakoBKa MAaKpOMOJEKyJ COoloJjuMe-
poB. D10 OGCTOATENbCTBO B CBOIO OUepeib ABJACTCA NpHYHHOH
Jiyuliei PacTBOPHMOCTH COTNOJHMEpPOB IO CPABHEHHIO € COOTBETCT-
BYIOMUMH TOMOIO/HMEpaMH. B 3aBHCHMOCTH OT yCJOBHE IpoBene-
HHSl peakUMH CONOJHMEDH3ANHH INOJYYalOT CONOJHMEpH Dpas.IHi-
HOTO CTPOEHHsl C 3aJaHHBIMH CBOHCTBAMH (0JIOK-CONOJHMMEDH, NpH-
BHTHIE COMOJHMEDH H T. I.).

ConosiuMeps BHHHJIXJOPHAA OOGBIYHO MOJYy4aioT panHKajJbHOK
CONOHMEpPH3alHe .
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Cononnmepsl BHHWIXJIOPHAZ ¢ BHHHJALETATOM HMEIOT cTpoe-
HHE, KOTOPOe MOXHO CXeMaTHUHO TpENCTABHTL (GOPMyJIOi:

(g, |

m OCOCH,

Cononumep, comepxamuit 85% BHHWJIXJIOpHAa H 159% BHHHA-
AUeTaTa, XapakTepPH3yeTCsl XHMHUYECKOH CTOHKOCTBIO K pasjHuHBIM
peareHTaM, ONTHMaJbHOH DAcTBOPHMOCTBIO M XOPOUIHMH IJIEHKO-
o6pasylomuMu csoficrsaMu. Ilpu monexynsproii macce mo 35000
CONOJHMMEPH BHHHJIXJIODHIA C BHHH/IANETaTOM XOPOIIO pPacTBOpS-
?;:‘ﬂ B CJONHHX 3(HPaX, KeTOHaX, XJOPHPOBaHHHX YrIeBOLODO-

BBenenne rHAPOKCHIBHEX H KapOOKCHNBHHX TPYHN B MoJleKy-
Jly comoJHMepa, CrnocOOCTBYIOMmee YJYYIIEHHIO aAre€3dH H OKa3bi-
Balowmee HEKOTOPOE BJIMSHHE Ha €ro CNOCOGHOCTb PacTBOPATHCH B
OpraHH4eCKHX DACTBOPUTENSAX, NOCTHraeTcs AByMst nyTamu. [lep-
BEIM M3 HHX — YaCTHYHOE OMbINEHHEe aueTaTHHX TPYNn B 3iseHbsll)x
BuHHiauerata (0,7—2,3% OH-rpynn):

-—CHQ—?H—CHQ—?H—CH2—CH—CH2—CH—~
C OCOCH; ClI oH

BTopoii — BBe/ieHHe B DEAKIHOHHYID MacCy HEGOJBIIOrO KOMM-
UecTBa HEHACHIMEHHBIX aH(paTHYECKHX KHC/IOT, HanpHMep MaJeH-
HOBOH H aKPHJOBOH (HJIH METaKDPHJIOBOI):

CH2:C'3H+CH2:(IJH +CH2:C'3H —
Cl OCOCH;, COOH

——> -CH,-CH-CH,—CH-CH,-CH
2 ' 2 I 2 ' 2
Ct OCOCH, COOH

CononMMepH TakOro THNa CHOCOGHH K 06pa3oBaHHI0 TEpMOpe-
AKTHBHOI'O NOKPHITHS 32 CYET NPOTEKAHHSI PEAaKUHH N0 (yHKHO-
HAaJBHHM TIpynnaM (THAPOKCHJBHHM H KapGOKCHNLHHM). C 3Tol
HeNbI0 B JIAKOKPAaCOYHHE KOMIIO3HIHH Ha OCHOBE TaKHX cbnonnMe-
POB BBORAT MOJHH3OUUAHATH, KapGaMHAO-, MEJAMHHO- H (benono-
topMmaibaeruigHLe onuroMeprl. O6pasylomuecst MOKPHITHA 06Ja-
AQIOT NOBHINEHHHIMH MPOYHOCTHHMH H 3aIHTHLIMH CBOHCTBAMH

ConmonMMeps BHHHJAXJODHZZ ¢ BHHHJIHLEHXJ0-
pupoM. Bunwaunenxmopun CH,=CCl, crocoben x roMomoanMe-
PH3aUHH, OXHAKO 06pasyIOmuecs: NpH STOM NOJHMEPH He yIOBJIET-

Bopﬂlo T T pe6OB anuaM IIpe]l"bﬂBJlﬂeMbIM -
K Jd
. ’ aKOKpaCO‘-IHbIM HOKPH
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ConoNMMepH3aNHI0 €ro C BHHHJXJODHAOM INPOBOAAT MeTOI[(:)L;
9My/IbCHOHHOH monuMepusauud. CTPyKTypy TaKHX COLOIHMED
MOXKHO CXE€MaTHUYHO MpeACTaBHTb (opMynoi:

Cll
--—CHQ—C|H'CH2'CI_CH2_?H_"
cl Cl Cl

YayulleHHe pacTBOPHMOCTH 3THX CONOJHMEpOB oéycnc:glenrig
HApyIIEHHEM PEeryJsipHOCTH CTPYKTypH NojuMepa (mO cpas
HMepaMH).
¢ F%VIB%Hﬁ%J;Ba Iéonoglmepa 3aBHCAT OT HCXOIHOrO coomomeﬂmf»
COMOHOMEpPOB. YBeJMUeHHe COLepkKaHHs BHHHJIHI[EHXJIO()pHILa CHHOPI
COGCTBYeT yJyYIUEHHIO DPaCTBOPUMOCTH con(?nnmepa. nHaKOI/IMeI()ET
COllepXKaHMH BHHHJIHAeHXxJOpHAa Gonee 70%  comomymep Jimeer
HOHHXKEHHYIO pacTBOPHMOCTb. IIpakTHuecKoe NpHMeHeHHe B Ip e
BOACTBe JAKOKPACOUHBIX MaTepHasiOB HaXOJHT COMONHMep ¢ co
nepxanHeM BHEHIHAenxqopHia 40%. ITo BHeunemy BI’II}[ImeMe
MOpOWIOK G€JIOr0 HJIH CBeTJIO-XKeJTOro isera. Takoi CO OPI qac?
XOpOIIO pacTBOpsieTcsl B nnxnopmg;:},( aneraTtax, KeToHax
OMaTHYECKHX YIJI€BOAOD .
an?lzz?p;%nﬂ Ha OCHOBechHOJIPIMepa BHHHJ/IXJIODHIA H BI’IHHJIHIleI-(I::
xnopuaa GeCuseTHH H 0021afaloT BBHICOKOH MPOYHOCTBIO NpH pa .
TSIKeHHH. BciefcTBHe BBLICOKOH 3JIaCTHYHOCTH TOKPHITHA HET He
0GXONUMOCTH BBOAHTb B COCTaB JIaKOKPACOYHOrO MaTepHala nnaj
ctubHKaTophl. [10 aAre3HOHHHIM CBOHCTBAM TaKHe HOKgbITHH npeb
BOCXOAAT NepPXJOPBHHH/IOBBE, NO3TOMYy OTHajaeT HEO XOI[I’IMO(‘T-
B 100aBKax alKHAHHX OJNHromepoB. Bsiarofaps oTCyTCTBHIO OMEI
NsieMBIX 106aBOK MOKPHITHSA 00/1aJa10T BBICOKOH XHMHMYECKOH CTOM-
KOCTBIO, OJHAKO aTMOC(epo- H CBETOCTOMKOCTb HX HeILOCTaTOLIH;I..
[TosToMy JaKOKpacouHHle MaTepHajbl Ha OCHOBe COHOJII'IMep: :HO
HHJIXJIOPHNA M BHHH/IHIEHXJIODHIA NPHMEHSIOT NPEHMYMIECTBE HO
Vsl TIOJyYeHHS! XHMHUECKH CTOHKHX MOKPHTHH, SKCIUIyaTHpyeM
eHHi.
Bﬂyﬁp?{oré?lhg;ﬁlne roAbl BO3POC HHTEpeC K COMOJHMepaM BHHHJIH/EH-
XJIOpHAa C APYTHMH COMOHOMEpaMH, 4TO O0yC/IOBJIEHO xop-omnMeIf
SKCIIyaTAnHOHHEIMH CBOMCTBAMH MOKPBITHH Ha MX OCHOBE: OT'H
CTOHKOCTBIO, OJIECKOM, HH3KHMH NIapO- M  BOJAONPOHHIAEMOCTbHIO,
9J1aCTHYHOCTBIO, TBEPAOCTBbIO. K HOCTOHHCTBY 3THX CONOJIHMEpOB
MOJKHO OTHECTH OTHOCHTEJbHO HH3KylO0 0 CPaBHEHHIO C BHHHJXJIO-
YHOCTb.
pmg%r;mgm ¥ NNacTH30MM. Brime yxke oTMeuasocs, t16To, no-
CKOJIbKY NOJHBHHHJIXJODHA C TPYAOM pacTeopsieTcss B O quHbIc)f
OpPraHMYeCKHX DPacTBOPHTE/SX, JAKOKPACOUHHE MaTepHaslbl Ha O
HOBe TOMONOJIIMEpa Yamie BCEr0 HCIOJb3yIOT AJS  MOJyYeHUs
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Opranonucnepcuir (opranososneir u nnacrusoneir). IlnacTu-
S0/IH — 5TO JQHCHEPCHH MNONHBHHHAXJIODHLA B nractudHukartope, a
OpraHO30/IH — NUCHEPCHH NOJHBHHHJXJIODHAA B pacTBOpHTe/IE.
KpoMme Toro, B cocras OpraHojHUclepcHii BBOAAT NOOABKH COMOJIH~
MEpoB BHHH/IXJIODPHNA, CTaGH/IH3aTOPHl, MHIMEHTH H APyTHe 106aB-
KH, yJydIialoniie CBOACTBA NMOKPHTHSI.

K komnosesTaM opranomucnepcui NPeNBABJAACTCS psAf 0CO-
Oux TpeGoBanuit. Tak, MOJMMEpH, NpHMeHAeMbEle B KayecTBe LHC-
NepcHO# (asel, NOMKHH 06/1amaTh CHOCOGHOCTBIO K Ha0yXaHHO B
MJIacTH)HKATOpe NPH KOMHATHOH TeMneparype. B pesyasTare o0-
PasylOTCsl TeKyuHe MACTHl C BEICOKOH KOHIEHTpauhell Nonumepa H
CTa0MJIbHOH BSISKOCTBIO IPH XPaHeHHH. CTaGHIBHOCTD BSISKOCTH:
06yc/IOB/IeHA OrpaHHYEHHHIM HaGyXxaHHEM nonumepa. [locaenuee
SABUCHT OT MOJIEKYJISIDHOH MacCHl NONHBHHHJIXJIODHAZ, pasMepa M
bopMur yacTHn, a Takke CTPYKTYPBl HX MOBEPXHOCTH.

OnTumanbHblil pasMep uwacTHu IONHMepa MOKa He YCTAHOBJEH,.
OAHAKO OTMEYEHO, YTO HEKOTOpasl MOJIHAHCIEPCHOCTb OGYC/IOBJIH-
B4€T BOSMOXKHOCTb MOJIy4eHHsi 60Jiee KOHUEHTPHPOBAHHBIX AHcHep-
cuit. IlpeanoyTutespHo (GOpMO wacTHm sBJIfeTCS LIapOBHIHAS,.
[IOCKOJIbKY B 9TOM CJy4ae OGeCrneyHBaeTcst OrpaHHYeHHOe Habyxa-
HHe NOHMepa B MacTHOHKaTOope. DTOMy TakXe crocobeTByeT
OCTaTOYHHIA CJIOK 3MYJIBraToOpa Ha MOBEPXHOCTH 4ACTHIL.

TT2cKOMBKY MTacTHOHKATOPH SBASIOTCS AHWCTNEPCHOUHOM CPEON, OHH MOJMKHH -

06s1a1aTh PAAOM CHelH(QHUECKEX CBONCTB. Hpu obeunofl Temneparype onm mosx-
HH GHTh OTPAHHUEHHO PAaCTBOPHMEI A/ OGECIEYeHHS CTaGHILHOCTH MTaCTH30/ S
MpH XpaHEHHWH, a NpH HarpeBauud (B mpouecce GOPMHPOBAHHS MOKPHTHA) IJIa-
CTH(HKATODH KOJXHH DPacTBOPATH MOJHMED. Hosromy wacTo memosms3ylor cuech.
NIacTHGHKATOPOB ¢ pasHOfi pacTBOpsIOWe enoco6HocTbIo, Bapeupys ux coorHO-

LIeHHs, MOMXHO CO3XaTh MAACTHOHIUMpYIOMYIO CHCTEMY, ofecneunBamy0 cTa-
GHIBHOCTD BASKOCTH AHCNIEPCHH NpH XpaHeHHH,

Hapsiny ¢ romomonumepom B cocras OpPraHOAMCHepPCHil YacTo-
BBOMSIT M CONOJIMMEPHl BHHHJIXJIOPHAA C BHHHJIAUETATOM, a TAKKE
¢ 5bHpaMH, aMHJIAMH H HUTPHIAMH HEHACHIIEHHBIX KapOOHOBHIX
KHCJIOT.

O0pasoBanHe NOKPHITHS H3 OPraHOLMCHePCH NMPOHUCXOAHT MNpH-
HarpeBaHHH. BHauane H3-3a yBenHueHus PacTBOPHMOCTH NONHMepa
B NJIaCTH(OHKATOpe BA3KOCTh NHMCTIEPCHH B NOKPHTHH CHHXKaeTcH,
a 3ateM npH Temnepatype Buime bH0°C HauuHaer BO3pacraTh-
BIIOTb 10 00pa3OBaHHsl HeTekyue#l Macchl. OKOHUATENbHOE top-
MHpOBaHHe NOKPHITHSI OPOHCXOAMT Npu 170—240°C.

OpraHoauciepcHr MOXHO NPHUMEHSTb ais PAa3/IMYHLEIX TOKPHI-
THH 110 META/TY, B NPOH3BOACTBE NEYATHHIX KPacoK, KJees, repMe-
THKOB, CTPOHTEJbHHX KPAaCOK.

HanGonee pacnpocTpaneHHHMH MeTONAMH HaHECEHHS mMuACTH-
30/IeH SIBJAIOTCS I[IHEBMATHYECKOE H SJEKTPOCTATHYECKOE pacus-
JeHHe, METOA CTPY#HOrO 001HBa c mNOC/enyomeil BBIIEPIKKOI B.
flapax pacTBOPHTENS, BAJIKOBEIH METON H 3JeKTpotopes.
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2.9.2. XnopHpOBaHHbIH NONMBHHMAXNOPMA (NEPXNIOpBMHMI)

TIpH XJOpDHPOBAHHH BHHHJXJODHIAZ AaTOMBl  BOJOPOAA CHOCOGHEHI
3aMel]aThCsi HA AaTOMH XJOpa A0 €Tr0 COAepXaHHS B INOJHMepe

72% (macc.). .
B 3aBHCHMOCTH OT YCJAOBHH Ipomecca MOTYT XJOPHPOBAThCs
npermymectBenno rpynna —CHy—, a nrorpa u rpynnm  —CH—.

Cl
TakuMm 00pa3oM, CTpOEHHE MOJIEKyJAbl MNEepXJIOPBHHHIA MOXKHO
NpeCTaBUTL CJAEAYIOLHM 00pa3oM:

of
I
-—CHQ-?H—?H—CH—CHQ—?H—CHQ-?_“.
|
ct ct cl o o]

MonekynsapHass Macca Nepx/J0OpBHHH/IA B 3aBHCHMOCTH OT yCJO-
Bufl xn0pupoBanHs KoneGaercss or 31000 no 57000. CoorsercTpeH-
HO DPAasJHYaloT NMepXJOPBHHHJ HH3KOBSA3KHH M CpelHeBsd3-
KHH.

PacrBopHMOCTE M ApDYTHe CBOHCTBa IepXJIOPBHHWJIA SABHCAT OT
MOJIEKyJISIDHOH MacCH M CTeNeHH xJopHposanus. Hapyluenne pe-
TYJSIPHOCTH CTPYKTYPH MaKpOMOJeKy/l TOJHBHHHAX/IODHAA IDH
BBEJCHHH [ONOJHUTEJbHHIX aTOMOB XJOpa INPHBOAMT K ocaabiie-
HHIO CHJl MeXMOJIeKYJSIDHOTO B3aHMOJAEHCTBHA, YTO Croco0cTByeT
YBEJHYEHHIO PACTBOPHMOCTH XJODHPOBAaHHOro nonumepa. Tak, xJo-
PHPOBAHHBI MOJHUBHHHJIXIODH] JeTKO pAacTBOPSIeTC B CJIOXKHBIX
3¢Hpax H XeTOHaX. )

IIo BHeliHeMy BHMAY XJIOPHDPOBAHHBIA TMOJHBHHHJIXJIODPHA Tpes-
cTaB/sieT COOON Oenbli WiaH OJefHO-XKEATHI NOPOLIOK aMopdHoi
CTPYKTYPH. B /1aKOKpacoYHOA NPOMBIUIIEHHOCTH OGBIYHO HCHOJIb-
3YIOT XJIOPHPOBAHHHI TNOJHBHHHJXJIODHIL C MOJeKy/sApHO# Mac-
coit or 30000 no 80000 u copepxanHeMm xJjopa oxoso 65%. Ilpu
YBe/HUeHHH CTeNleHH XJODHpPOBaHHs cBepx 65% pacTsopHMoCTb
MmosiuMepa pe3KO CHHXKaeTcs. .

Jlast yBeJNHMYEHHsS! SJACTHYHOCTH XJODHDOBAHHHH  IMOJHBHHHIJI-
XJODHJ, KaK H TOJHBHHHJIXJOPHA, MJIACTHQHUHDPYIOT, a AJs MOJY-
YEHHS XHMHYECKH CTOMKHX MOKDBITHH HCIIOJB3YIOT JIACTH(HHKATODH
HEOMBLISIEMOI'O THIIA, HATIPHMEP XJOPHPOBAHHBIH nHbeHHJ (coBOM),
x;10prnapaguHs.

JlakokpacouHHe MaTepHallH Ha OCHOBE XJODHPOBAHHOIO TNOJIH-
BHHHJIXJIODHIA B TedeHHe 2—3 4 NMpPH KOMHATHOH# Temieparype 00-
pasyloT OO6paTHMHe IOKDHTHS, OIHAKO BCJEICTBHE MeIJIeHHOrOo
yAAaJeHHs] OCTATOYHOTO DACTBOPHTE/S H3 C/I0S TNMOKPHTHS OKOHua-
TeJbHOe €r0 OTBepPXKIeHHe NPOHCXOAHT uyepe3 5—7 cyT. YckopeHHe
npomecca (GpOpMHPOBAHHSA NOKPHTHS [JOCTHTaeTCsl HATDEBAHHEM €ro
10 TemnepaTypu okojo 60°C. Tlpu Gosiee BHICOKHX TeMIleparypax,
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a TaKKe MOJ, AeHCTBHEM CBeTa YCKODSIOTCS IpOIECCH JeCTPYKIHH
nojaumepa. [TosToMy aast ux crabunusamuu HCIIOJIB3YIOT Te XKe Be-
IeCTBa, YTO W AJISl NOJHBHHHJIXJIODHAA.

Il noBhIIeHHs aAresHd, Ojlecka W TepMOCTORKOCTH TOKPHI-
THH NEPXJIOPBHHA/] KOMOHHHPYIOT C ADYTHMH NJeHKoOOpasoBaTe-
JAMH: aJNKHAAMH,  TOJHYPeTAHAMH, SNOKCHIXHBIMH OJHTOMepaMH.

IlokpHTHS Ha OCHOBe XJIOPHPOBAHHOTO NONHUBHHUIXJIOPHIA B
YMEpEeHHOM H TDOMHYECKOM KJHMaTe CTOHKH K AefiCTBHIO HM3KHX
TEMIIEpATYp, KHCJIOT, me/oyell, OGeH3HHA, MHHEpPaJbHHX Macel.
IMepxnopBuuuT O6nanaer caMoracsium CBOHCTBOM; OH HEIPOHH-
1aeM JAJs1 KHCIOpO#a.

JlakOKpacoyHble MaTepHAJSH Ha OCHOBE XJIODHDOBAHHOTO IIOJIH-
BHHHJIXJIOpHA TNDHUMEHAITCS AJ MOJNyueHHS aTMOCHepOCTOHKHX
H XHMHUECKH CTOHKHX NOKDHTHA 10 MeTa/uly, AepeBy H GeToHY.
OnH HCMONB3YIOTCS A1 OKPacKH NOPTOBBIX COOpYXeHHH, 060py-
ACBaHHSl XHMHYECKHX H IDYTHX NPOU3BOACTB, KeJNe3HONOPONKHBIX
BATOHOB, LHCTEDH, NOPOXKHHX MALIHH, CYA0B H CTPOHTE/JbHHX
KOHCTPYKuHA. OCOGeHHO Ue/eco06pasHO €ro HCNOAb30BATh B TeX
Cly4asx, KOTAa HajO0 CHHSHTb NPOYHOCTb CMep3aHHsl KOHCTPYKUMH
C TPYHTaMH H NpPelOTBPATHTb BCIyYHBaHHe (DYHJaMeHTOB.

Bnaronaps BEHICOKOH MexaHHUeCKOH NIPOYHOCTH H TelJOoCTOH-
KOCTH MEPX/JIOPBHHU ABJSETCS BaXKHHIM CHPbEM AJISl TPOH3BOLCT-
Ba IjacTMacc (HanGosee NepCreKTHBHAS 06JaCTh ero NpHMeHe-
HHsl — H3TOTOBJIeHHe TPYO AJIsl TPAHCIOPTHPOBAHHS TOPSAYEH H XO-
nom)qoii BOAbl B BONONPOBOAAX M CHCTEMAaxX HEHTPAJIbHOTO OTOIJIe-
HHSA).

2.9.3. Xnopcynsgup oBaHHbIH NONKITHNEH

IIpH onHOBpeMEHHOM BO3NEHCTBHH HA NMONHITHIEH XJA0pAa H NHOK-
CHAa Cephl 00pasyeTcs 571aCTOMep C/IELYIOUIErO CTDPOEHHS:

[—(—CHQ—CHQ—CHQ—CH—CHQ—CHz—hz—?H—CHQ—]
I
n

Cl S0,Cl

IIpakTHueckoe NpHMeHEHHe HMeeT NOJUMED C MOJIEKYJISIpHOK
Maccoit okono 20000, comepxamuii 1,3—1,79% cepsl H 26—29%
xnopa. XnopcynbhHUpOBAHHEI NOJIHITHIIEH XOpOIIO pACTBOPSIETCS
B apOMATHUECKHX H XJIOPHDOBAHHEIX YTJIEBOAODOAAX, HaOyXaer B
KeTOHax H sdupax.

Ilpn HarpeBaHHH XJIOpCY/IBHPOBAHHOTO NMOJIHSTHIEHA (XCI1d)
no 150—180°C npoHCXOOHT BHjejeHHe AHOKCHIA CepH H xJopa,
a mpH teMneparypax sullie 180°C npoHCXOZHT pasphB momHMep-
HHX peneil. IIpoHcxoasimMe npH HATpeBaHHH XUMHUYECKHe H3MeHe-
HESl CONDOBOXKAAIOTCA DEAKNUAMH NECTPYKUHH H CIIHBAaHHA. Tak,
npu 150°C pacTBOpHMOCTL NMO/MMepa GHCTPO CHHKAETCS. YMeHb-
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wenne pacrsopumoctd XCIID naGaionaercs jpaxe OpH JJIHTENb-
‘HOM XpaHeHMH IpH KOMHATHOH TeMmepartype.
XnopcynbhupoBaHHHHA NOMMSTHIEH 00pa3yeT TEepPMOMJIACTHYHbIE
MSATKHe MOKPHTHS, IOITOMy B HPOH3BOACTBE JAKOKPACOYHHX Ma-
TepHaNOB AJIS1 TOJyUYeHHS] HeOOPATHMHX INOKPHTHH K IOJHMEPY
106aB/sIOT OTBEPAHUTEJH: OKCHAH METaJJIOB, COJIH CNalHX KHCIAOT,
-OpraHHYeCKHe KHCIOTH, AHaMHHHL. [lomepeuHHe cBA3m 006pasyloT-
csl OpEeHMyIIeCTBEHHO MO MECTy  XJOPCYJb(HPOBaHHBIX TpPYMNL.
IMonumep, OTBepXKIeHHHH NHAMHHOM, HMeeT CJEAYIOUIyI0 CTPYK-

Typy:

g g g g
CH-S-NH-R-NH-S-CH
Sy 0 S &u,
- CIHC c';HCI—---'

HauGonee cuiabHHH 3(¢ekT AOCTHraercss NPH HCIOJb30OBAHHH
anupaTHYeCKHX H apOMaTHYeCKHX AH- H monHamMuHoB. [lpu wuc-
TI0Jb30BaHUH anuaTHyecKHXx aMuuHOB pactsop XCIID xenaTHHH-
supyercss npu 25°C meHee uem 3a | MHH, a B NPHCYTCTBHH apo-
‘MaTHueckux coenaunenufi cmuBka XCIID npoucXOAHT TOJBKO HPH
HarpeBaHHH B TeueHHe HEeCKOJIbKHX Yacos.

Jlaku u smanm ua ocuoBe XCIID Moryr ObITH OJHOKOMIIOHEHT-
‘HBIMH M JByXKOMIOHEHTHHMH. B OJNHOKOMIOHEHTHHX COCTaBax
DOJIb OTBEpPIHTENSI HIpaeT MUIMeHT. Takue martepHajH 00s1aAal0T
BHICOKOH CTaOHJbHOCTBIO, HO O0pasyloT MOKPHTHS MeHee XHMHue-
CKH CTOHKHE 1O CpPaBHEHHIO C IOKDHITHSIMH, NOJYYeHHHMH ¢ HC-
N0/Ib30BaHHEM IBYXKOMIIOHEHTHHIX COCTaBOB.

OnHOKOMIOHEHTHHE COCTaBH 0jarojapss HH3KOH CTOHMOCTH,
xopolueif aare3Md kK GeTOHy H CTaJjH, MOBLIIIEHHHMH 3JaCTHYHO-
CTbI0O H XHMHYECKOH CTOHKOCTbIO (IO CpaBHEHHIO ¢ APYTHMH IOJIH-
MepPaMH) HCHOJB3YIOT 1/ 3amHUThl OETOHHBIX H CTaJbHHX KOHCT-
PyKuH#i, TKaHeH, pe3HH OT BO3JefiCTBHSI Ta3000pPAa3HHX arpeccus-
HBIX Cpejl, apoB BOAH H IP.

JIByXKOMIIOHEHTHbIE COCTaBHl B OCHOBHOM  HCIIOJB3YIOT  AJS
NoNyuyeHHs] MOKPHITHI MO GETOHy, CTajH, TKaHSM, pe3HHe, INOABEp-
TAIONUIUXCSt  BO3JAEHCTBHIO KHAKHX HJIH Ta3000pasHHX arpeccHs-
HHX Cpell, BHICOKHX TeMIepaTyp, MeXaHHUeCKHX Harpy3oK H T. A.
‘B oTeuecTBeHHOH HPOMBIILVIEHHOCTH JaKOKpPacOUYHble COCTaBH Ha
ocHoBe XCIID npuMeHsIOT A/ HOKPHITHA DE3HH BMECTO HEJOJro-
BEYHBIX MacCJIAHBIX JIAKOB.

B Hacrosimee BpeMsi paspab0TaHO MHOIO JBYXKOMIIOHEHTHHX
‘COCTaBOB, B KOTOPHIX B KauecTBe OTBEpAHTENell HCHIOJb3YIOT apo-
MaTHYeCKHe JHAMMHH, NOPOAYKTH HX KOHIEHCANMH C TJIHIHIHJIO-
BHMH 3(HPAMH M SHOKCHAHHMH CMOJIaMH, TOJHH3OLIHAHATH, OJIH-
TOMEpHHE MOoJHaMHAH, (eHOI0hOpMabIeTHAHEE OJHTOMEpPH, HO-
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JHOpranocunasans H Ap. OCHYHO TakWe MaTepHajbl BHIYCKAIOT
B BHAE JByX KOMIOHeHTOB: pactBop XCIID B cMecm ¢ murMesra-
MH, HANOJHHUTEJS W JPYTHMH HHTPEJHEHTaMH H PaCTBOp OTBepAH-
TeJisl B TOJNSIPHOM PacCTBOPHTeEe.

Xn0pcynbhHPOBAHHHI MOJHITHIEH XOPOIIO COBMENIAeTCs CO
MHOTHMH CHHTETHYECKHMH IOJHMEpaMH H OJHrOMePaMH, NpHIaBas
MOKPHTHAM Ha HX OCHOBE 3/1aCTHYHOCTb M MOBHINEHHYIO IpOU-
HOCTb K yzapy.

2.9.4. XnopHpoBaHHLIM Kayuyk

[Ipy X/IOpHPOBaHHH HATypPaJbHOTO WM CHHTETHUECKOTO Kayuyka
00pasyioTcst MONHMEpH, Ha OCHOBE KOTOPHX MOXHO MOJyYaTb Tep-
MOIJIaCTHYHHE MOKPHTH C BLICOKOH XHMHUYECKOH CTOHKOCTBIO.

B naxokpacouHofl NMPOMHILIEHHOCTH OGHIYHO HCHOJBL3YIOT XJO-
PHPOBAHHHH NMOTHH3ONPEHOBHH KayuyK.

B mpouecce xsopuUpoBaHHS PaCTBOPOB KayuyKa B TETPaxJjopH-
Ae yrjepoia OpPOTEKAaloT ClefylollHe pPeakudH (3Be3JOUKaMH OT-
MeYeHH 3aMelleHHHEe aTOMH):

3aMelleHHe aTOMOB BOJAODOAA O-METHJIEHOBHX TpYHI:

wv=CHp=C=CH=CHg = 2% .- CH = C = CH = CHy - -
| -HCl |
CHg Cl* CHy

o0pasoBaHHe BHYTPHMOJIEKY/ISIPHBIX IHKJIOB:

HC - CH»
HaC-C/ >CHCI
««=C-C=CHy-CHp =
ICl ICH3

NpHCOe¥HEHHe ATOMOB XJOpa IIO ABOHHOH CBSI3M B IHK/I3X H
3aMelleHHe aTOMOB BOJAOPOAa B «-MEeTHJIEHOBOH TIpymme:
ci* ci*
! |
Cl* HC -CH
N~/
C ™ cHel

Hie” \
..._cl;_cl;_CHz_CHz_...
, Cl CH;
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3aMellleHHe aTOMOB BOAOPOAAa B METHJIEHOBHIX Tpynmax, coeiuH-
HSAIOUIHX IMKJB Iemnen:

ct cl
bl
i HC—CH
C “CHCL

\

H3C© C-C-CH-CH=- -
I
Cl CHycl® cl

Koneunrlii npoaykr comepxur 65% xJopa. IIpu xJ0pHpPOBaHHH B
cpene 6eH30sa NUKJLI He 0OpasyoTCs.

Ilo BHewHeMy BHAY XJOPKay4YyK NpeacraBiser co6oit Geabldl
nopowox ¢ miorHoctbio 1600 xr/m3. Tlpu HarpeBaHHH XJOPKay4yK
XOpOILIO pacTBOpsieTcsl B CJAOXKHBIX 3(Hpax, KeToHax, apoMarHyec-
KHX pacTBOPHTEJISIX H COBMelllaeTcsi CO MHOTHMH IJIEHKOOOpasyio-
HIUMH BelllecTBaMH. ITOCKO/IBKY XJIODKay4yKH 06pasyiT MaJjo3Jac-
THUHBle MOKPHITHS, HX OOHYHO NJACTHOHOHPYIOT XJopHnapabduHaMH
u ¢ranatamu. I[Ipn no6aB/ieHHH CHHTETHYECKHX TOJHMEPOB (aJKHI-
HBIX, (heHONOGOpMaJbAeTHAHBX, aKPHUJOBHX H Jp.) yBeJHUHBaeT-
csl CojepXaHHe HeJETYYHX BellecTB B MatepHaJje, MOBHILIAIOTCH
ajJre3usi H CBETOCTONKOCTH MOKPDLITHA.

XnoprayuyK, KaK H OOJBIIHHCTBO BEICOKOXJODHDOBAHHEIX IIOJHMEPOB, B
OTCYTCTBHe CTaGHiH3aTOpa CKIOHEH K rejicoGpPa3oBaHHIO BCJeJACTBHE BO3HHKHOBe-
HUS TIOTMEPeYHHIX CBsi3eH, NPOHCXOASILEro B pe3yabTaTe JNeTHIPOXJODHPOBaHHS.
Merajnuyeckoe Kele3o H aJIOMHHHA B Da3MelbieHHOM COCTOSIHHH HJH B BHJAE
XJIOPHAOB uHTeHCHOHUHPYIOT reseobGpasoBanne, HauGonee TpyfHO u3baButhbes OT
BKJIOYeHHH 2Kesesa, NONAflalOUIHX B CMech IPH Da3MoJe  XJOPKaydyka, IIpH
JHCIepTHpOBaHHH IurMeHToB. Ilostromy BhiGOp 0GOpyROBaHHS 151 HPOU3BOJ-
CTBA JIAKOKDACOYHOTO MaTepHala Ha OCHOBe XJOPKayyykKa HeOOXOJAHMO OPOH3-
BOJHTE OCOGEHHO TINATeNbHO, YIIAKOBKa TOTOBOTO NIPOAYKTa B GaHKH, NOBpex-
JIcHHBIE KODDO3HeH, TaKxkKe MOXKET CTaTh IPHUHHOH resieoGpa3oBaHHs.

XJIopKayYyKH HCNOJB3YIOT [J/s1 TOJYYEHHS! 3ALIHTHHX H JEKO-
PaTHBHHIX NOKPHTHH mo OerToHy, WITYKaTypKe, KHpPOHYY, AJS aH-
THKOPPO3HOHHOH 3alHTH CTAJbHHX KOHCTPYKUHMH H INpHGOPOB,
AJIsl OKPacKH MOABOAHON YacTH CyaoB H OaccefiHOB.

2.9.5. dropcopepmaMe NoMMeEpbl

®ropcomepxaulge MOJIHMEPH NMPEACTABJSAIOT COGOH MPOAYKTH IO-
JIHMepH3allid H CONOJIHMepH3auuu (ropcosepkamux oJehHHOB
Han (propxaoposedunos. CpoiictBa (GTOPNOIHMEpPOB BO MHOTOM
o6yc/ioBaeHb! MOBHIIEHHOHA NpoyHocThio cBsisH C—F. Atombl ¢rO-
pa 3KpaHHDPYIOT B MakpoMoJsekynax cBsisH C—C, uro o6ycJoB/H-
BaeT 3HAYHTeJbHOE MOBLILIEHHE CTOHKOCTH (TOPNMONHMEPOB K je-

CTPYKUHH.
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?Topnonumepm NOydaloT CBOGOAHOPAAHKANBHON MONHMepH3a~
IHeH rasoo6pasHbIX HH3KOKHUIISLIHX MOHOMEpOB (TeTpatTopsTHIE-
Ha, rekcadropnponunena, TPHGTOPXJIOPITHICHA, MHDTOPXJIOPITH-
JI€Ha, BHHHJIX/IOPHAA, BHHHAHAEHXJIOPHIA H T. A.) TpPH HOBHIIEH-
HOM JaBJ/IeHHH B aBTOKJaBax. IIpouecc NOJHMEPH3aUHH OGBIYHO
TIPOBOAAT B NMPHCYTCTBHH BOAK, NOJIOWIAOMIEH H OTBOASILIEH Temn-
710 peakuud. OreuecTBEHHOH NPOMHILIEHHOCTBIO ¢ropnonumepn
BHIIYCKAIOTCSA TIOJ OGIINM Ha3BaHHeM propaon.

Ilpn HcnosbsoBanuu ans cuuTesa TOJBKO  ¢pTOpComepKauux
MOHOMEPOB NOJIYYaloT HepacTBOPHMbIE ¢ropnonameps. Bgepenue
B IIOJHMEPHBIE MOJIEKYJ/Ibl 3BeHbeB ¢ropxnopmMonHoMepoB H MomHO-
MEpOB APYTHX THIOB Ja€T BO3MOXKHOCTD NoJ1y4aTe MOJHMEpE!, pa-
CTBOPHMEI€ B OPTaHHYECKHX PaCTBOPHTENSAX. ’

PropnonuMeps OTHOCATCS K KPHCTA/VIHYECKHM  [OJHMepaM
CTENeHL YNOPANOYEHHOCTH CTPYKTYPHI KOTOPHX B MNOKPHTHH MO3-
HO pery/HpoBath, cO31aBasi ONpeleJieHHble YCJIOBHSL (hopMHpOBa-
HHUA TIOKPEITHH. OHH XapaKTepH3YIOTCS BHICOKOI CTOHKOCTBIO K
BOSACHUCTBHIO KOHUEHTPHPOBAHHBIX PACTBOPOB CHJBHBIX KHCAOT oc-
HOBAaHHM H OKHC/IHTe/eH; BHICOKHMH TepPMOCTOHKOCTBIO rmpoépoﬁ-
HOCTBIO, aTMOCHEPOCTORKOCTBIO, 3/1eKTPOH30/IALHOHHbIMA Xapakre-
DHCTHKAMH; JOCTATOYHO XOpPOIUEH MeXaHHUeCKO IPOYHOCTBIO B
60/IBLIOM IHANA30He OTPHLATEJBHEX H NOJIOXKHUTE/NBHBIX TeMMepa-
Typ. Kpome Toro, NOJIHTETPAGTOPITHAEH HMeeT XOPOUIHe AH3JIEKT-
PUUECKHE H  aHTHQPHKUHOHHBHIE XaPaKTEPHCTHKH. XuMHyeckas
HHEPTHOCTL (TOPNONHMEDPOB O6GYC/IOBAHBAST HX HH3KYI0 ajresH-
OHHYIO CNOCOGHOCTh, a (DH3HOJIOTHYeCKas HHEPTHOCTb — HETOKCHY-
HOCTb BIMIOTE A0 Temmeparyph 200°C. Opmako IpH 6oJiee BEICO-
KHX TemnepaTypax  (hTOPHOJHMEPH NOABepIKeHH NECTPYKIHH ¢
BELL€/ICHHEM Ta3006pa3HEIX TOKCHYHBIX MPOIYKTOB, NPaKTHYEeCKH He
HMEIOIHX 3anaxa, BABIXaHHe KOTOPHIX MOKET BbI3BATH OTpaBJ/ieHHE
H JIerouHsle 3a6oJ/ieBaHus.

Boarwoii nuTepec mnpexpcraBasior /IAKOKpPACOYHble MaTepHaJbl
Ha OoCHOBe MOAHM(HIHPOBAHHEIX ¢roposedunos, OTBEPXKIaeMbIX
XHMHYECKHM TMyTeM (TePMOPeaKkTHBHHX). Takue ¢ropnonumepn
TIIPeACTABJIAIOT OGO COMOJNHMEpPH ¢proponedunos ¢ BUHHIOBLIME
3dupaMH, NPH YaCTHYHOM OMBIJICHHH KOTOPBIX  0CBOGOXKIAaroTCs
THADOKCH/IbHLIE TDYNNE. B KavecTBe oTBepiHTeas MOMXKHO HCIOJIb-
30BaTbh MeJaMHHOGOPMaJ/ibAeTHAHbE CMOJIBL, AHTHAPHAB KapGoHO-
BbIX KHCJIOT, NMOJIMH30LHAHATE H Ap.

Baarogapsi uennomy KOMILIeKCy CBOHCTB ¢hropnosumeps npu-
MEHSIIOT 1/l OKpackH 00OpynOBaHHS, SKCIIYATHPYIOLIETOCS B ar-
PECCHBHBIX Cpelax; CO/NHeYHHX GaTapeil; JEKTPOTEXHHUYECKHX H3-
A€J/HH H NOABOAHBIX TPYGONPOBOIOB; KYXOHHOH nocyae H 1. x. On-
Ha H3 TPAAHLHOHHBIX 06JacTell NpPHMeHEHHs HOHHTeTpaq;’fOi)STH-
JI€Ha — 3TO «CyXHe» CMa3OYHBIe MOKPLITHs AJs TPYHIAXCS jeTaJjei
Pas/IHYHBIX MEXAHH3MOB,
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2.10. AKPMNOBBIE NONMMEPBI ¥ COMONUMEPDI

AkpusioBble JaKOKpacoYHble MaTepHasbl 06/1afal0T PsJOM IEHHBIX
CBOHCTB, B TOM 4HCJe aTMoc(epo- H CBETOCTORKOCTBIO, yCTOHYHBO-
CTBIO K BO31eHCTBHIO BOAB H uienoyell. OHHM MpeKpacHO COXPaHSIOT
IJisiHel, B OTJIHYAKOTCs] TOBHILIEHHOH CTORKOCTBIO K CTAPEHHIO H
J0JTOBEYHOCTBIO (CPOK CJAYXKGH NOKpHTHS 8—10 ner).
Bnaropapsi XOpOIIHM 3KCILJIyaTAUHOHHBIM XapaKTepHCTHKaM
AaKpHJIOBHE JIAKOKPacoyHble MaTepHaJbl HAXOAST IIHPOKOE IpHMe-
HeHHe B CaAMBIX PAa3/JHYHBIX OTPACAsiX IPOMBIILJIEHHOCTH: IS OK-
packd aBTOMOGHJell, MOABHIKHOTO peJbCOBOTO COCTaBa, 3JEKTPO-
060py0BaHUs,, CTPOHTEJbHBIX KOHCTPYKUHH, B MOJHMTpadHu H 1p.

2.10.1. McxoaHbie BelllecTBa ANK NONYUEHMR
akpunonblx nonumepoB M cononMmepos

K sToMy THOY NJeHKOOOPa3yIolHX BelleCTB OTHOCATCS IOJHMEPH
U CONOJHMEPH AaKPHJIOBOH H MeTakPHJOBOH KHCJIOT H HX MpPOH3-
BOAHBIX: 3()MPOB, aMHJOB, HHTPHJIOB H ap. B Tabn. 2.6 npuBeieHbt
cBoiicTBA HaHGOJiee 4acTO NMPHMeHsAeMBIX AKPHJIOBBHIX H MeTaKpHJO-
BHX MOHOMepOB. B KkadecTBe COMOHOMEDOB MNpPHMEHSIOT TaKke
5¢pHpH AaKPHJIOBOH H METAaKPHJIOBOH KHCJOT, B aJIKHJbHBIX 3aMec-
THTeJAX KOTOPHIX CojepXkarcs pasjHyHHeE (YHKIHOHAJbHbIE TpyI-

Ta6auua 2.6. CeolicTea aKpusossly & METAKPUAOBLIX MOHOMEPOS

APYTHX THIOB:

TEl, HAIPHMEP, MOHOAKPHJIOBLIH 3(DUP ITHISHTIHKOJSL:

CH2=CH—'CI—O—CH2—CH2_QH

0

CHj

HJIH TVIHIHAHNOBEA 3HD METaKPHJIOBOH KHCJIOTHI:

|
CHy=C=-C -0~ CHy=- CH~CH

i NIV
(6] (6]

CTHPOJI

CH2=(l:H;

J

CH2=(3H——O—C4H9 H Jp.

CBoHcTBa MOJHMEPOB H COMNOJHMEPOB ONpeensiOTCS THIOM H
COlepKaHHEM COMOHOMEpOB B mnojHMepe. Tak, akpHJIOBHE MPOH3-
BOAHBIE NPHAAIOT MOKPBITHIO 3JACTHYHOCTb (YAJHHEHHE AJKHJIb-
HOTO pajHkana CHOCOGCTBYET yBeJHYEHHIO JACTHYHOCTH), a Mpo-
H3BOJHbIE METAKPHJIOBOK KHCJOTH — TBEPAOCTb.

Hnsi monyyeHHs: CONONHMEPOB 4acTo HCHOJB3YIOT H MOHOMepH
BHHHJIOYTHJIOBH i

aup

Mounekyasap- Mnorwocts,
Monomep Xumuueckas dopmyna Has Macca Kr/mp Temnepatypa | Tewneparypa
IIaBIEHMs, KAnenus, °C | PacTBopumocTs, /100 r Ha0 Crnoco6 noayuenns
Axpuaosas KucjoTa CH,=CHCOOH 72,06 1060
13 141 Heorpaunuenno pacreopsi- | Oxucaenne Tponuiena,
ercst TH -
Metuaakpuaar CH;=CHCOOCH;, 86,09 960 80 pnig‘)”“?’ e
— Tpyano pacreopsercs <}
Drunakpuaar CH,=CHCOOC,Hs 100,12 920 ’ ’ K;ggg?;’?;fpﬂmaéfm“ ”
Byrniakpaaar CH,=CHCOOC,H, 128,17 910 - it To xe To e
Merakpunopas xucaora | CHy=C(CH;)COOH 86,09 1010 e 147 He pacrsopsercs >
16 163 PacrBopsiercs Bsanmonefictsue amerona
H 1HMaHOBOJOPORHON KHC-
JOTH; OK -
Mernamerakpuaar CH,=C(CH;)COOCHj3 100,12 940 THJIEHao feAeie. mo0y
—50 100 Tpyauo pacreopsercs Tugponus auerounanrng-
PHHa ¢ mocat i -
ruamerakpuiaT CH,=C(CH,) COOC,Hs 114,15 910 pu@mxauueﬁegg;%{lrlgg o
Byrunmerakpuaar CH,=C(CH,)COOC;Hy 142,20 890 _ i To me To e
Axgpunounrpua CH,=CHCN 53,06 800 Py 168 De pactaoprerca ;
—83 79 PacrBopsiercs Cuntes u3 aneruiena u
CHHHIBHOH KHCAOTH HJB
H3 OKCHIAa STHJAGHA H
LIHaHOBOLOPOIHOKH -
Axpunauna CH,—CHCONH;, 71,08 — TH POx KHCJIO
85 215 Jlerko pacreopsercs Tnnponus  akpumonntpu-
aa :
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AKpHAOBbIE NOAMMEpH
H CONOAKMEPHI

TepMmonAacTHINEIE TepMopeakTHBHLE
noAMMepL nonnmepsl

€ N-METHROAL HLHMN € 3NOKCHAHLIMA
rpynnamn rpynname

C FKAPOKCHABHBIMK

rpynnamn rpyRnamsk

€ KapBoucHAb Hb MH |

Puc. 2.18. Kaaccudurauus molnakpuAOBLIX IOJHMEPOB

[IpuMeneHHe aKpHJOBOH H METAKPHJOBOH KHCJIOT CHOCOGCTBYeT
yBeJIHueHHI0 aAre3nH. [ns npuAaHHs MOKPEITHIO XKEeCTKOCTH B HC-
XOIHYI0O CMeCh MOHOMEPOB J00aBJAKT CTHPOJI, a I/ yBeJHYeHHS
3JIaCTHUYHOCTH — BUHMJIOYTHNOBEE 3dup. Takum oOpasoM, nyreM
BapbHPOBAHHSl COCTABa HCXOAHOH MOHOMEPHOH CMeCH MOXHO IIO-
JIyYHTh 3HAYHTEJNbHOE YHCJIO MJIeHKOoOpasoBarened C KOMILIEKCOM
pa3Ho06pasHEIX CBOHCTB.

AKpHJIOBEe MOJHMepbl H COMOJHMEPB MOXHO KJACCHOHUHPO-
BaTh Ha JBe OOJblIHe TPYNNBE [0 CHOCOGHOCTH 0GPa3OBHBAThH
obpaTHMble HJH HeoGpaTHMble MOKpuTHs (pHC. 2.18).

2.10.2. TepmonnacTiutble NoNMMeph! K cononmephbl

TepmonsiacTHuHbEle NOJHMEpPH H CONOJHMEPHl  OOHYHO MOMYYaloT
MoJiHMepH3anHel MOHOMEPOB, He COAEPXAllHX HHBIX (YHKIHO-
ganpHEIX rpynn. HamnpuMep, comosMMepH  MeTH/IMeTakpHiaTra ¢
MeTH/- H OYTHIAKPHJIATOM MOJYyYaloT 10 CXeMe:

.
CH2::C +CH2:(|;H +CH2:C|H e
|
COOCH; COOCH;, COOC,Hq
- CHj |CH3

——

|
"CHQ—C‘CHz-ClH—CHZ—CH‘CHZ—C‘:—CHz‘QH—'-'

| i

COOCH; COOCH; CO0C,Hg COOCH; COOC4Hg

[Ipu BBeJEHHH B MOJEKYJy NOJHMepa aKPHJIaMHAa MOBHIIAET-
csl TBEPAOCTh TOKPHTHS, OLHAKO BO3pAcTaeT BS3KOCTb CaMoro mo-
JHMepa, YTO OOYCIOBNHBAET CHHXKEHHE CONEPXKAHHA HeJeTyuyHX
BellleCTB B JIAKOKPACOYHOM MarepHasje. AKPHIOHHTPHI CrOcoGCT-
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ByeT YBeJHYEHHIO Macjo- H GEH30CTOHKOCTH MMOKPHITHH, HO MNpPH
9TOM YXYAllaeTcss pacTBOPHMOCTb IIOJHMEpa.

Tepl\fOHJlaCTH'{Hble AKPHJIOBHlE IOJIHMEpPH! PAacTBOPAIOTCA MpH
OOLIYHOH TeMIepaType B KHCJIOTaxX, aleTataX, apOMaTHYECKHX VT-
JIEBOJOPOAAX, XODOIIO COBMeMIAOTCA C MenaMHHOGOPMajblerii-
HBIMH OJIHITOMEDPAaMH, XJIODHPOBAHHHIM NOJHBHHHJIXJIOPHIOM, HH3KO-
BA3KHMH 3TOKCHIHBIMH OJIHT'OMepaMH H AD.

JlakokpacouHble MaTepHajbl HAa OCHOBE TEPMOIMJIACTHUHHIX AaK-
PHJIOBHX TNOJHMEPOB OTBEPXKAAIOTCH NPH OOHIYHOA TeMmepartype B
TeyeHde 1—4 4. [TokpHTHS 06/1aRa0T XOpouiell aaresnell Kk MeTaJ-
J1aM, BLICOKHMH TBepAOCTbIO, 6€H30- H CBETOCTOHKOCTBIO, 3JaCTHY-
HOCTbIO, HENPOHHLAEMOCTbI0O H XHMHYeCKOil CTOHKOCTbIO. AKpPHJO-
BEle JIAKOKPACOYHHle MAaTePHajbl INPHMEHAIOT JJIS  OKPaCKH
o6opyloBaHHs, NPHOOPOB, CTPOHTENBHHX KOHCTPYKUHH, a TakXke
AJIS1 TMOJYYeHHsS MOKPHITHA C BHCOKHM KO3()(HLHEHTOM OTpakKeHHS
H TOKOIIPOBOJSLIAX KPacoK.

2.10.3. TepMoOpeaKTHBHbIE NONUMEPDI M CONONMMEPbI

Hnsi nonyueHHs TepMOPEaKTHBHEIX AKPHJOBHX IMOJHMepOB B 60-
KOBBI€ II€MH BBOJSIT PEAKIHOHHOCNOCOOHEe (DYHKLIHOHAbHEIE TPYI-
bl, COCOGHEE B3aHMOJEHCTBOBATh NPH HAarpPeBaHHH MeXAY co6OM
H ¢ (QyHKUHOHAJBHLMH I'PYNNaMH APYrHX nojuMepoB. Tak, Baene-
HHe METHJIONBHBIX TPyNn B GOKOBYIO Iellb MOXeT OhTh OCYLIeCTB-
JieHo o0paGoTkod (opManblIerHAOM CONOJIHMepa akKpHIaMHAa C
3THJIAKPHIATOM:

-n——?H—CHr-?l?H—CH21—~-
(;):O ' (;):O + nCHyG —-
NHo | OCaHs o
- M--ﬁH—CHZJ— - GH - CHy ~|~---
C=0 C=0
&HCHZOHdn 5CZH5

Takoii MoxndpuuHpoBaHHbE (GOPMATBAETHIOM CONOJIHMEp MO-
KeT 06pa30BLIBATH CeTYATYI0 CTPYKTYPY B NOKDHITHH NPH HArpeBa-
HHH TONOGHO KapGamHAOpopManbAeTHAHEIM oauromepaM. JHocra-
TOYHas IUIOTHOCTb CETYATOH CTPYKTYPHl B OTBEPXKAAEMOM MOKpHI-
THH JOCTHraeTcsl IPH COAEPXAHHH B conoluMepe 3—25% 3BenbeB
akpunaMuia. [t CHHXEHHs TeMIepaTyphl OTBepXIeHHS B JaK
no6aBnsawTr 2% KHCIOrO KaTalH3aTopa.
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Tlpupenenusifi TEpMOpPEAKTHBHHI COMOMMMEp OTHOCHTCA K rpymme Tak Ha-
3HIBAEMBIX «CAMOCUIHBAIOIUXCSH», B COCTAB KOTOPHIX BXOJAST MOHOMEDHDLIE 3BEHBSH,
coJlepKalllue B3aHMHO pearHpyiomue QyHKIHOHAbHHE IPynnsl (B AaHHOM IpHMe-

pe N-MeTHJONBHEIE).

[Tpy HanuuuH B COMONHMEPE METHJIOJNBHEIX TIPYNN CO3[aeTCsi BOSMOKHOCTDH
COBMeIIaTh €ro ¢ KapGOKCHJICOAEPKAIIMMH aJKHIHbLIMH, KapGaMHAO-, MeJaMHHO-
u denonodopManbIeTHAHEIMH, & TaKXe C 3MOKCHIHBIMH OJIHTOMEDaMH. O6paso-
BaHHE HeOOPaTMMOTO IOKPHITHS TPOHCXOZHT B pesysbTare B3aHMOAEHCTBHS byHK-
IHOHAJBHEIX TPYNN INepeuuc/eHHbIX OJHTOMEPOB C METHJIOJBHEIMA TpYNNaMH cO-
nonMMepa, :

[pr comosuMepH3aUuy IJIHLHAHJIAKPHIATA HAH  IVIHIHAHJAMETaKpHaara C
IpYTHMH COMOHOMepaMu 06GpasyioTcs CONOJHMEpH, COMepXKallue B GOKOBOH LeMH
SIOKCHAHYI0 Trpynmy. Takue CONOJIMMEPH OTBEPXKMAIOTCS OGHUHHIMH OTBEDAHTE-
JISIMH 3TOKCHIHHIX CMOJL.

THAPOKCUJICOAEDKAIIEE  CONOJTHMEPH MOTyT OBITh JIETKO IOJYUGHH NyTeEM
HCIONBb30BAHAS B KayeCTBe COMOHOMEPa CJIOXKHOTO MOHO3(Hpa INIHKO/IS H aKPH-
JIOBOH HWJIH MeTAKPHJIOBOH KHCJOTHL JJist OTBEpXKJAEHHS B 3TOM Clyuae MOXKHO
HCNOMb30BATh NOJNHH3ONHAHATH, KapGaMujpo- H MeJaMHHOGODPMasbAerHAHEIE OJH-
rOMepHL. ]

Kap6okcuicofepakalue CONONHMEDPHl MOJIYYalOT BBeleHHEM B HX MOJIEKYIy
3BeHbEB AaKPHJIOBOH HJIH METAaKpPHJIOBOH KHCJOT (HJH JPYTHX HEHACHIUIEHHBIX
KapGOHOBHIX KHCJOT). X MOXKHO OTBepXKAAaTh OJUTOMEDAMH, CONePKAIMHMH 3MOK-
cuflEple TPYNIH, a TaKXke xKap6aMuAo- H MelaMHHOGOPMAa/bJCTHAHBIMA OJIHIO-
MepaMmH,

AJIKHHO-aKPHJIOBHE [OJMMEPHl OTBEPXKAAOTCA B pesysbrare ayTOOKHCIHH-
TeJbHOH TOJHMEDH3AIMH MO JABOHHEIM CBSI3SIM KHCJOTHHIX  OCTaTKOB  XKHDHBIX
gkucnor. TIokpHTHS Ha OCHOBe AJKHAHO-2KPHJOBHIX MOJHMEPOB OTJIHYAIOTCA BHI-
COKMMH CTOHKOCTBIO K aTMoc(hePHHM BO3JLeHCTBHAM H  MeXaHHUECKOH MPOUHO-
CTBIO.

Co3nanne TepMOpeaKTHBHEIX aKPHJIOBHIX NOJHMEPOB CIOCOGCT-
BOBaJO0 NOJYUYEHHIO JIAKOKPACOYHBIX KOMIIO3HUHH C MOBBILIEHHBIM
comep:XanHeM HeJeTyuux BeuectB (10 65%), obpasylomux nexo-
paTHBHbIE MOKPHITHSI C BBICOKHMH ~ XHMHUYECKOH H  TepMHUYECKOH
croiikocteio (1o 260 °C).

TepMOpeakTHBHEIE MOJNHAKPHJAATE OOPas3ylOT NOKPBITHS C BHI-
COKHMH MEXaHHUECKHMH CBOHCTBAMH, COXPAaHSIOIMIHMHCS B YCJO-
BHSIX NOBBHIIIEHHBIX TeMmepaTyp. XOPOUIHH neKOPaTHBHbIH BHJ IO-
KPBHITH Ha OCHOBe MOJHAKPH/IAaTOB B COUETAHHH C BBICOKHMH BO-
0- H aTMocthepocTOHKOCTBI0O 00YCJ/JIOBHA HX LIHPOKOE [pHMeHe-
HHe,

C/epyer OTMETHTb, UTO NPHCYTCTBHE B MOJEKyJe TNOJHMepa
MOHOMEPHBIX 3B€HbEB € pAa3/HUYHBIMH (YHKIHOHAJbHEIMH TpyIIa-
MH 06yc/oBJHBaeT psifi ChnenHdHueckHx CcBofcT mokpuiThi. Tak,
NOJMMepbl ¢ METHIOJBHHMH TPYNIIaMH  OTJIHYAIOTCS BHICOKHMH ajre-
3uelf K pas/HUHBIM MeTaJiaM H TPYHTOBKaM H  BOLOCTOHKOCTBIO.
Hannune 3MNOKCHAHBIX Tpynm B GOKOBOH IUemH 0OOYCJ/IOBJHBAIOT
HCKJ/IIOUHTeJIbHHE AHTHKOPPO3HOHHEIE CBOHCTBA.

[To/HakpH/IOBbIe MOJHMEPE H  CONOJHMEPH MPHMEHAITCS B
IIPOH3BOJACTBE TPANHIHOHHHX JAKOKPACOUYHHX MAaTepHa/loB, pacr-
BOpsieMBIX B OPTaHHYECKHX DacTBOPHTE/SX, a TaKkKe HCIOJB3YIOT-
¢Sl NJsl H3TOTOBJIEHHS BOJO3MYJ/IbCHOHHHIX, BOLOpa306aBJsieMblXx H
MOPOLIKOBHX KPAaCOK.
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2.10.4. Cnoco6b! nonyueHHs aKpPUNOBbIX
NonAMMEpoB U CONONMMEpPOB

[MonaMepu3anui0 aKPHAOBHIX MOHOMEPOB OCYIIECTBJSIOT —Pas/Hu-
HEIMH crnocoGamu. JIisi H3roTOBJIEHHsI J1aKOB HaHGOJee MPHrofeH
JIaKOBHIf MEeTOX, A/l MOJYYEHHS JIATeKCOB IMPHMEHSIOT MeTox
3MyJ/IbCHOHHOH NOJHMepH3aNHH.

IIpu 5MyJIbCHOHHO! NOJHMEePH3aUHH AKPHJIOBHIX MOHOMEpOB
HHHIHATOPaMH CJyXaT PacTBOPHMBle B BOje NEPOKCHAB (aMMoO-
HHS, BOIOpO#A H Ap.).

B peaxrop momawT MHCTH/JHPOBAHHYIO BOLY M MOHOMED B COOTHOLICHHH
0KoJ10 1:3, sMysnbprarop (okono 3% OT MacCH MOHOMepa) M HHHUHATOP (OKOJO
0,5%). B xauecTBe sMyJbraTopa NPHMEHSIOT COJNH JKHPHBIX BHICOKOMOJIEKY. TSP~
HBIX KHCJIOT (HamlpuMep, OJIeHHOBOH), COMM OPTaHHYECKHX Cy/b(OKHCIOT M ApyrHe
NOBEPXHOCTHO-aKTHBHEIE BellecTBA, Peakuuio mpoBOAAT B HefTPaibHOH HIH Cia-
Goxucnoil cpefle. Ilpoumece nonumepusamus mpu  60-—90 °C 3aBepliaercs 3a
2-—4 u, OxOHyaHue NPOLECCa OIPefensioT Mo COJEPKAHHIO OCTATOYHOTO MOHO-
Mepa B TOJHMEDPE, KOTOPOE He NOJKHO TpeBIaTh 1—2%.

[Tonyuaembifi naTeKc MOXKET C/AyXuTb nonydaGpukatoM ais IPOH3BOJACTBA
KileeB, BONOSMYJIBCHORHLIX KDACOK H JAPYruX KOMIOSHUHA. B ToM cayuae, Korma
HeOOXOAHMO BHIIE/HTH TOJHMED H3 SMYJIBCHH, K JIaTeKcy A06GaBASIOT ’cepﬂ 0
KHCJIOTY H OTTOHSIOT BOAY. [Ipu 3TOM 3MysbCHA DaspymaeTcs, TIOJIH Mep Buga-
A2CT B OCAJI0OK B BHIE AHCHIEPCHOro mnopollika. OCaxKJCHHHEA HonHMep OTQHABTPO-

ZSIB%;(STOCH IPOMHIBAXOT OT 3MYyJbraropa BOLOH HaH CIOHPTOM H cymar pa

IIpu n1axkoBoii MONHMePH3aNHH AKPHIOBBIX MOHOMEpDOB B Kauye-
CTBE PACTBOPHTE/CH MPHMEHSIOT GeH3oJsi, H30MPONMHJGEH30J, XJI0p-
GeHsoJi, TOJNYOJ, LHKJOTEKCAHOH H ap. HmHmmaropamum cayxkar
OpranHyecKHe NMEPOKCHAB H AHHHTPHJ a30-6GHC(H30MAaC/sHOI) KHe-
JOTHL. IIponecc mosuMepH3auHu BeayT NpH TeMIepaTtypax OKOJO
70°C. OxonuaHHe IOJHMEpPH3ALHH YCTAHABJHBAeTCA IO comepxa-
HHIO MOHOMEpA B NOJIHMEpe, KOTODOE He JOJMKHO MpeBHIIATD
2%. B ToM cayuae, korxa Ipomecc NOJIyUYeHHs nojHMepa IpOBO-
AHTCA B Cpele DACTBOPHTeJS, He PACTBOPSIOLIErO MOJNHMeEp, IO-
CJACJHHH BBEIIaJ@aeT B OCaAOK B BHIE TOHKOI'O MNOPOLIKA, no/‘IBep-
raeMoro sateM OYHCTKE H CyIIKe.

2.11. NOJIUMEPBI HA OCHOBE NMONIMBUHMIALLETATA

K rpynne nosnvepos Ha ocHOBe TOJHBHHH/IANETATA OTHOCSTCH HO-
IHBHHHJIALETAT M €T0 CONOJHMEphl, MOJHBHHHJIOBHH COHPT W IO-
JHBHHHIALETAJH.

IonuMepH 3T0# rpynnu 064agal0T PALOM HEHHHX CBONCTB
4TO ONpejie/isleT UX UIHPOKOe NMPHMEHeHHe B PAa3HHX OTPAC/sX npo-,
MBIILIEHHOCTH. PaGoTel B 06/1aCTH NPOMHILJIEHHOTO CHHTE3a BH-
fdHjnauerata W NOJHMePOB HA €r0 OCHOBE B Hallell CTPaHe OTHO-
carcst Kk 30-M romam TeKyIero CToJieTHs.
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2.11.1. MonuBuHMNALETAT

[ToJMBHHHIALETAT INOJYYAlOT MOJHMepH3auueil  BHHHJANETATA
(CH;=CHOCOCH;), korophiii siBjsieTcsi GeClBETHOH NMPO3PaYHOU
KHUIKOCTBIO ¢ Temmeparypo#i KkuneHus 73°C H IJIOTHOCTBIO
934 xr/m3. OH Jierko pacTBOpsieTCss B aPOMaTHYECKHX YIJ/IeBOJOPO-
Jax, CIHPTE H alerarax; MJOXO PacTBOPHM B Boje. B mpHCYTCTBHH
BOAB NpPH BO3NEHCTBHH MHHePaJbHHIX KHCJOT H LIeJodell IpOHC-
XOJMT THAPOJIH3 BHHHJ/IAIETATA:

: CHQ:?H +FQO~’CH3-ﬁ-OH—+CH3COOH
) OCOCH;,4 o)

Uycrblii BUHHJALETAT MOJHMEpH3yeTcs NMpH KOMHATHOH TeMmepary-
pe moA AeHCTBHEM YJIbTPA(HOJIETOBHX JydYed HIH B MPHCYTCTBHH
nepokcHuoB. Ha Bospyxe OH THAPOJNH3YETCA H OKHCIAETCA C 006-
pasoBaHHeM INepOKCHAO0B. XpaHAT BHHHJIALETAT B aJIOMHHHEBHIX
6ouykax ¢ HobaBJjeHHeM HHTHOuTOpoB (AH(peHHIAMHHA, anerara
- TPHITHIGEH3HNAMMOHHSA) .

B npoMBIIIJIEHHOCTH BHHH/IAHETaT MOAy4aloT H3 anerH/eHa H
YKCYCHOH KHCJIOTH, aueTasjbJerHna H YKCYCHOTO aHrHiapHiaa HiH
M3 3THJEHA H YKCYCHOH KHCJOTH.

Biarofiapsi HECHMMETPHUHOMY CTDOEHHIO MOJIEKYJH NOJHBHHHIANETATA OH
JIETKO TOJHMEPH3YETCS 10 DPafHKaJibHOMY MEXaHH3My C BblaejeHHEM GOJBLIOTO
kojuuecrBa temia (89 xJIxk/Moib).

Poct nems MOXKET NPOHCXOAWTH NyTeM IPHCOSNMHEHHS <«rOJIOBA K XBOCTY>
u «rojopa K ronose», CojepXaHHe 3BEHLEB BTOPOTO THNA YMEHBIIAETCS C I0-
HHKEHHEM  TEMIeparyph mOJuMepH3auun [OGHIYHO OHO COCTaBJIAET 1,0—2,5%

J.) ]

o C]OGCHHOCTI)!O peaKuHH TOJHMEpH3amuy BHHHJIAUETATa SBJISAETCSH CKJIOHHOCTD
€ro MOJHMEpOB K PEAaKUHH NMEpefayn UENH, YTO NPHBOJHT HE TOJLKO K INOJYHCHHIO
NOJHMEPOB C HEBHICOKOH MOJIEKY/NAPHOH MacCOH, HO H K Da3BETBJIEHHIO MOJIEKYJL.

IMepenaua mems Ha MOHOMEp IPOHCXOJHT B pe3yJbTaTe OTpblBA aTOMa BO-

Z0pojAa OT aleTarHOH IpyIIH BHBWIALETATA, -

-~—CH2—?H—CH2—?H +CHy = CH -
OCOCH; OCOCH; 0COCH,
H
—+-~—CH2—?H—CH2—CH2 +CH5:?H
OCOCH; OCOCH, OCOCH,

OGpasoBaBuIHAcS MOHOMEDHHIH CBOGOIHLIH pajHKal MOXKET B JajbHeHmeM
npeBpaTHTBCS B Da3BETBJICHHBIA MOJIHMED.
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B Hacrosimee BpeMsi B NPOMBILIJIEHHOCTH HCIOAB3YIOTCS CJeNLy-
IO[He METOAH MNOJHMepU3anmHH BHHH/ANETAaTa: B pacrBope, Cyc-
IEeH3UH U 3MYJIbCHH,

[lonuMepusanuss B pactBope (J1akoBasi MOJHMEPH3ANHS) TMPH-
MeHsieTcsi B OCHOBHOM B IIPOH3BOJACTBe IMOJHBHHHJ/IOBOTO CHHPTA H
HOJIHBHHHJIALeTaJel.

[Ipyn nosnMepH3aauuH BHHHJAmeTaTa B 3MYJAbCHH 06Gpasylorcs
BOAHBIE MOJHBHHM/JALETATHBEe JgHCOepCHH (JAaTeKCH), KOTOpHE
SIBJAIOTCS OCHOBOH BOJLOJMCIEPCHOHHBIX Kpacok. BoineneHHHIH H3
SMYJbCHH HJH CYCIIEH3HH [OJHBHHHJANETAT NpeAcTaBiseT cofol
amMop¢HbI#, GeCuBeTHBIH, TepMONMJACTHYHHE NOpOWIOK 6Ge3 3amnaxa
H BKyca.

Moseky/sipHas Macca noJauMepa Moxker uaMmeHsrtbes ot 10000
no 2000000 B saBucHMOCTH oT ycJoBuii Hosayuenns. Hanpuwmep,
NpH CYCTEH3HOHHOH NOJHMEPH3amHH 06pasyloTcs MOJHMEpPBl ¢ 6o-
Jlee BBICOKOH MOJIEKYJ/ISpHOH Maccoil. :

[losuBHHU/MAETAT XOPOLIO pAacCTBOPSETCS B  XJOPHPOBAHHHIX
YyI1eBOJOPOAAX, CJOKHBIX 3(Hpax, KETOHAX, YKCYCHOH KHCJIOTe,
apoMaTHYeCKHX YIJEBOAOPOLAX, ITAHOJIE H MeTaHoJe.

PacrBopsifomasi cnoco6HOCT pacTBOpHTeJieft YOBIBaeT B psiAy:
a[eTOH >MeTaHOJ/1 > THJIAneTar > 0eH30J > MeTHJIEHXJIOPHL >
> UHKJIOTEKCAHOH > XJI0poGopM. :

[TonuBuHHTanETAT COBMEWIAETCS ¢ MNaacTHhHKatopaMu (¢dra-
JaraMH, QocharaMH H T. 1), C HATPATOM LE/NJIIONO3BI H HEKOTO-
peIMH (peHONOGOPMANBACTHAHBIME oOJHrOMepaMu, IloJHBHHH/IALE-
TAaT He COBMeLAeTcsl C PACTHTeNbHBIMH MacjamH, ¢ kap6aMHio- u
MeJJaMHHOGOPMAaJIbIerHAHBIMHE OJUIOMEPAMH, a TaKkKe ¢ GOJbHIMH-
CTBOM AJKHIHBIX OJHOMEPOB.

B kauectBe nseHKO06pasyloumero BeHlecTBA MNOJHBHHH/IAHETAT
NpHMEHSIOT B OCHOBHOM B IPOH3BOJCTBE BOLO3MYJBCHOHHBEIX Kpa-
COK JJIsl OKPAaCKH H3JeJHil H3 JpeBeCHHH, GeTOHA, OLITYKATypeH-
HEIX CTeH.

[ToKpBITHSI Ha OCHOBe MOJHBHHHJANETATa GECUBETHbl H MPO3-
paynbl, 006J1aJal0T XOPOUIMMH TJISIHIEM H ajresned K pasjuyHbIM
noanoxkaM. IIOKpHITHA yCTOHYHBE K HCTHPAHHIO, K BO3AEHCTBHIO
CBET4d, OJHAKO HE CTOMKH K BO3JEHCTBHIO KOHIEHTPHPOBAHHEIX PacT-
BOPOB KHCJIOT H INe/ioueH, a TakxkKe K HarpeBaHHIO 0 TEMMeparyp,
npesnmamomux 65 °C.

Baaropaps xopolluM ajare3HOHHBIM CBOHCTBAM MOJHBHHHJALE-
TaTHble 3MYJBCHH WIHPOKO MPHMEHSIOT B IIPOH3BOACTBE  KJeeB.
Kpome TOro, no/MBHHHJ/ANETAT HCIOJB3YIOT IJISl TMOJAYYEHHsS MOJIH-
BHHHJIOBOTO CHHpTA.

B nociennee BpeMsi TOMOINOJIHMEpPH CTaJH 3aMEHSITb COIOJHMe-
paMr BHHHJIAaL€TaTa, YTO NO03BO/sieT H30aBHUTHC OT OCHOBHOPO
HejocTaTKa MOJHBHHHJIALETATHBIX NOKPHTHH — CTapeHHsl BCJAeICT-
BHe MHTPanHMH H YJeTyUHBAHHS HH3KOMOJIEKYJSIPHOTO MiacTu(HKa-
Topa.
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2.11.2. Mon1BMHUNOBLIK cNMPT

[To/MBHHAMOBEIA COHPT MOJyYaloT THAPOJH30M BHHHJALETATA.
MoHoMep — BHHHJIOBBIl CHHPT — HEYCTOHYHBOE COeJHHEHHe H B
MoMeHT 00pa30BaHHS H30MePH3yeTCs B aleTaJbIerH] HJIH OKCHI
STHJIeHA!

CHz - CH
OH H,C-—~CH
Ak

IMonnBUHHNIALIETAT OMBLJISETCS BOJOHBIMH pacTBOpaMH KHCJIOTH
1ieJiouesi, noasepraercs aJKOTOJMH3Y B MNPHCYTCTBHH KHCJAOT C
06pa30BaHHeM MOJIUBHHUJIOBOTO CIIHPTA:

_—CHZ—?H— H20 —CHZ-?H—
—_——
OCOCH3 | = CHiCOOH OH |,

[Ipu THApO/NH3e NOJHBHHHIAETATA MOXKHO peryJHpOBaTh CO-
JepXKaHHe HEOMBIJIEHHBIX alleTaTHbIX TPYNN C [eJbl0 IOJyYeHHS
HOJUMEPOB C 3alaHHEIMH CBOHCTBaMH.

B npoMHIIJIEHHOCTH HCIIOJB3YIOTCSH METOAbl LIEJOYHOTO H KHC-
JIOTHOTO aJIKOTOJIH3a H THApoJH3a. HanbGosiee 3KOHOMHYUHEIM H pe-
ryJHpyeMBIM CIOCOGOM SIBSIeTCS LIENIOYHOH aJIKOTQIHS.

TlonuBHHUNOBBIN COHPT pacTBOpHM B (eHONe, KapbaMHJe, B
3THJIEH-, AH3THJIEH- H TPHITHJ/IEHIJIHKOJIE, TJIHHEpHHe H ap. B Bo-
Jle OH pacTBOpsieTcsl JHIIb NpPH HarpeBaHHH. [Ipm copep:kaHHH
HeOMBIJIeHHBIX aneraTHbIX rpynn 11—I139% (Moa.) on pacrBopsier-
csl TP KOMHATHOH TeMmeparype.

[To BHeuIHeMy BHIY NpeACTaBjseT cO00H KpDHCTaaJHYeCKOe Be-
mectBo. M3 BOAHBIX pacTBOPOB IOJHBHHHJIOBONO cHHpra o6pasy-
I0TCSl Mpo3payHele OecuBeTHbIE TBep/ble MOKPBITHS.

Ha ocHOBe MOJMBHHHJIOBOTO CHHPTA MOXKHO MOJydYaTh HeoGpa-
THMHe NOKpBITHA. JlJs1 9TOr0 K HeMy 106aBisiloT 6HXpoMaT aMMo-
HUA, U OpH o6nyueHnn YP-1yyaMH TakKOro NOKPHITHA HPOHCXOAMT
OKHCJIeHHe MOJIHBHHHJIOBOTO chHpra ¢ 00pa3oBaHHeM  (DYHKIHO-
HaJbHBIX TPYNIN, 110 KOTOPbIM MpPOTEKaeT CUIMBAHHe JIHHEHHHIX MO-
JIeKYJ1 MOJHMepa.

[To/MBHHUJIOBEIA CNHPT M €ro INPOH3BOAHEle SBJSIOTC IHepc-
NeKTUBHEIMH MaTepHajaMH AJsl HCIOJb30BAHHS HX B MeaHIHHe:
HampHMep, AJSl H3TOTOBJEHHS CTEK/JOBHIAHOTO Teia IJ1as, POrOBH-
Ibl, 3aMeHHTe sl 4eJ0BeYeCKOH TKAHH H T. A.
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B noaurpagryeckoil NPOMBIIIJIEHHOCTH HCHOJB3YIOT NOJHBHHH-
JIOBHIH COUPT TNPH (PoTOMEXaHHYECKOM NeYaTaHHH, NPH H3TOTOBJe-
HUHM [HHKOBBIX KJ/IHINE, 4 B 3JIEKTPOHHOH INPOMBIIJIEHHOCTH — IJf
H3rOTOBJIEHHS] TeYaTHBIX MJAT.

2.11.3. MNMonuBuHMNaLeTanu

Anerasu NOJHBHHHJIOBOTO CHHPTA BHepBHe OHJH CHHTe3HDOBAHB
B 1927 r. TlpoMBllIIeHHOE MPOH3BOACTBO NOJHBHHHJAUeTasNed Obl-
g0 Hayato B 1932 r. Oco6elM MNpeHMyIIECTBOM MPOMBIILIJIEHHOTO
IpHMeHeHHs aueTrajell MOJHBHHHJOBOTO CIHPTA $IBJseTcs] BO3MOXK-
HOCTb OOLIHPHOrO H  IleJIeHANpaB/JeHHOTO BapbHPOBAHHA  HX
CBOHCTB.

[TonHBHHHJALETANH MPEACTABAAIOT COOOH NPOAYKTHI  KOHIEH-
callMH MOJHBHHHJIOBOIO CHHpPTA C anabjerHaaMu (popmanbaeruiom,
aneTasbAeTHIOM, MacJ/SHEIM aJbaeTHAOM HJH HX cMecsamu). Co-
Jep;Kalguecss B MOJHBHHHJIOBOM CHOHPTe OCTaTOYHElE AaleTaTHbIE
Tpynnel BXOAAT B COCTaB MOJIEKYJ MOJHBHHHJaueTasned. B obuieM
BHIe MOJIEKYJy MOJHBHHH/ALETANsl MOXKHO MpPeACTaBHTb Clenylo-
uuM 06pasoM:

e
.-CHZ—CH—CHZ—H? CH=-CHy=-CH=- -,
i
OH 0 0 OCOCH;
\ /
RCH

rle RCH<—oc1aTox anbleruaa.

IlyTem u3MeHEHHMS COOTHOMIEHHS (YHKUHMOHAJBHHIX CPYII Ha OCHOBE TOJBKO
OJHOro Bula afiblerujia BO3MOXKHO IOJyyeHHe TPOAYKTOB C.  PasHOOGPasHHM
KOMILIEKCOM cBolictB, Tak, HeaueTalHDOBAHHHIE THJPOKCHIABHEIE TpyNmH oGyc-
JOBNUBAIOT NOBHINEHHYIO afresuio. C yBenHuyeHHeM CTeMEeHH  AaueTaJHPOBAaHHS
YMeHBINAIOTCSt MPOYHOCTh IPH Da3phiBe, TEMIEparypa pa3MsryeHHs, TBepJOCThb, HO
BO3pacTalor BOAOCTORKOCTH, 5MACTHYHOCTh X YJAYYINAIOTCS NHUBJIEKTPHYECKHE CBOMH-
cTBa.

Aneranu ¢ BHICOKOH CTeIEeHBIO aleTalHPOBAHHS PACTBOPHME B apoMaruyec-
KHX YIVIeBOAOPOAAX M JPYrHX c1abONOAsipHHX pacTHOpHTeNsX. C yMeHBIeHHEM
CTelleHH aleTaJHPOBAHHS IIOBHIIAETCS DACTBOPUMOCTH B CMeCSX CIHPTOB C apo-
MaTHYECKHMH  YIJIEBOJOPOJAMH, IMonuBuHUAALETaNn  [PEACTABASIOT  CcoGOR
TBepJbie GecuBeTHBIE TepPMOIMIAacTHYHHE NojuMepH. Hannyue B MoJdekyaax moJu-
BHHHJIAlleTaJeli OCTATOYHHX THAPOKCHABHHIX TPYNI JaeT BO3MOXKHOCTH MOJy4aTh
Ha HX OCHOBE H TePMODeaKTHBHHE MaTepHaJbl B COUETAHHUH C pPasiHUHEIME (e-
HoNoOpMabJIerHIHHMH  OJHIOMePaMH, JMOKCHAAMH, u30LUaHATaMH, a TaKKe
H ¢ Kap6aMu/llo- H MelaMHHODOPMAaABIETHAHEIMUA OJHIOMEDaMH.

Ilpr wHarpeBaruu BhHe 150°C OPOHCXOAHT pa3noXKeHHe aueTaledl, IPHUEM
ocoGeHHO GHICTPO B NPHCYTCTBHH KHcJopoja Bo3fayxa, Ilpu atoM MoryTr obpaso-
BHIBATBCA CHCTEMH JBOAHHIX CONDPSI2KEHHHIX CBSi3ed B OCHOBHOH 1€NH, YTO BHI3HI-
BaeT OKPalllABaHUE IOJHMepPa.
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B nacrosmee BpeMsi CHHTe3 MOJiMBHHHJAHETaJied OCyLLeCTBIS-
ercsl AByMsi cIocof6aMu: HeNOCPEACTBEHHO H3 MNOJHBHHHJALETATa H
H3 NOJHBHHHWJIOBOTO CHHpTA.

IIpy HCHONBb30BaHHH IOJHBHHHJALETATa B KAuecTBE HCXOLHOI'O
HIPOJYKTa NPOLECCH THAPOJH3a H aneTalHPOBAHHA OCYIIECTBJAIOT
B oaHOH omepanuH. [TOCKOJBKY CKOPOCTb aHeTaJHPOBAHHS BHILE
CKOPOCTH THAPOJIH3A, NPH OAHOBPEMEHHOM IPOBEJeHHH 3THX IPO-
LEeCCOB MOJUBHHHJOBBIH CIOHPT B CBOOOAHOM COCTOSIHHH IpakTHYe-
CKH He HaxoauTcs. Ilpomecc MOXHO mpepsaTh Ha J0GOH CTajguH,
UIHPOKO BapbHPysl COOTHOLIEHHE (YHKUHOHAJBHBIX Tpynl B Ipo-
ZLYKTe.

[Tonyyenne noJHUBHHHMALETAJeHl H3 NMOJHBHHHJALETAaTa MOMXKHO
IIPOBOJHTb B CpEeJe OPTaHHUECKHX PacTBOpHTENEHl H B 3MYJIbCHH.

[losyyenue NONMHBHHHJIANETAeH H3 MOJHBHHHWJIOBOTO CIHPTA
nospoJsisier 6ojlee TOUHO PEryJNHPOBATH COAEpKaHHe (DYHKIHOHAJb-
HHX TPYNN B HENH IOJHUMepa M NOAyuyaTb NPOLYKTH, MPaKTHUECKH
He HMEloIlHe aleTaTHHX I'PYIIIL

Haubosee WHPOKO B NMPOMHIIJIEHHOCTH NPHMEHSIOTCS IMOJHBH-
HHJAGOPMaNnb, NOJMHBHHHJSTHNAD, NOJHBHHHAGOPMANbITHIANL H
NOJHBHHHJAOYTHP allb.

MonuBuunidopmans noayyaroT KOHAEHCAHHell MOJHBHHHUJIOBO-
ro cnupra ¢ ¢popMajbaerHioM:

(233
CH;0

"= CHz=CH - CHy - CH- CHy - CH - — s
| -H20
OH OH OH
: P
> - CHa - HE \\?H—CHZ—CH—u
|
0 0 OH
~N 7

CHy

ITo BHewHeMy BHAY MOJHBHHHJ/IGOpManb INpeacTansseT coGoH
GesEii MOPOWIOK ¢ MJOTHOCTBIO 1240 Kr/M3® M crenenblo aueranu-
posanusi 68—72%. On pacrBOpsieTcss B MYypDaBbHHOH M YKCYCHOH
KHCJIOT4X, IHMOKCaHe, nupuauHe, bypoypose H  XJOPHPOBAHHBIX'
yraesogoponax. Ha ocHoBe NOMHBHHHI(OPMAJsi B COUYETAHHH C
pe30JiaMH TOTOBSAT 3JIeKTPOH30JIALHOHHbIE JIaKH.

IonusununcdopManib NpHUMEHsAETCA B KaOeJbHOH MNPOMEIIILIEH-
HOCTH JJISl M30JISILHH NPoBOJNOB. V30/SIIHOHHBIE MOKPBHITHS Ha €ro
OCHOBE XapaKTEPH3YIOTCS BLICOKHMH [H3JEKTPHUSCKHMH H Mexa-
HHYECKHMH CBOHCTBAMH, COXPAHSIOT BBICOKYIO MPOYHOCTb IPH [JIH-
TeJbHON 3KCIJIyaTauHH npu TeMmneparypax ao 105°C. Ilpu BBene-
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HHH B HOJII/IBI/IHI/IJIqJOpMaJIeBbIe JIAKH TOJHH30LHAHATOB, 3I0KCHIAOB
NOKPBITHAM IpHAAeTCA AOCTAaTOYHAA CTOHMKOCTh K BO3,ZI€I7'ICTBI/IIO
(bpeOHOB, YTO Ja€T BO3MOXKHOCTB HCNOJNb30BaTh HX IIPH H30JALHH
NpPOBOJOB XOJOXH/BHHX YCTPOHCTB.

Il 0THBHHHANSTHIAE noJayyvaroT KOHJAEeHCanueil IMOJHBHHHUJIOBOIO
cnoupra C apeTra’jibaerujoM. CTpoeHHe NOJTHBHHHJ/ZTHNAJIA MOXHO
npeacraBHTh (HOpMyJ0ii:

AL
- CHy = HE GH - CHp = CH - -
: 0] 0 OH
~_~
(;)H
CH

w

[TosnBHHHNITHIIAML NpeACTaBiasieT cOO0H mopolok 6esnoro nse-
Ta ¢ naorHocteio 1240 xr/m3, comepxkanunem 809  aneraJjbHBIX
rpynn, 12—199% ruapokcuisueix u 1o 3% aumeratnnx rpynm. ITo-
JUBHHHJISTHJIAJNb XOPOLIO PacTBOPSIETCS B CNHpPTaX, CJAOXKHHX 3(H-
pax, KeTOHaX, XJIOPHPOBaHHBIX yraemogoponax. 1o cpaBHeHHIO C
nonuBuHHJADOpMaseM oH oO6Gnajaer Jyullied COBMECTHMOCTBIO C
JPYTHMH IJIEHKOOGPa3yloOLIHMH BellleCTBAMH, HalpHMep ¢ HHTpa-
TOM [EJIJIF0JI03Bl H HEKOTOPBIMH alKHIHHMH H (eHosopopmabie-
THAHHIMH osuroMepaMH. Haxonutr npHMeHeHHe B  IPOH3BOACTBE
Pa3JiHUHBIX J1AKOB 3JIEKTPOH30/ISHHOHHOTO Ha3HAYeHHs.

MoauBuanadopmMadbaTHAaNL (BHHHGJEKC) NOJNYyYAOT KOHIAEH-
cauuefi MOJHBHHHJIOBOTO CHHPTA CO CMecblo (GopMajbjeruga H
aneranpaernaa. CrpoeHHe IOJHBHHHAGDOPMAJBITHIANA  MOXHO
IpeAcTaBHTh (HOPMYJIOH:

C\Hz /C\H\Z
--CH2-H$ \?H—CHZ-H$ ?H-CHZ—?H-n-
o O o 0 OH
CH, ?H
CH,

[Tpouecc auneTanHpPOBAHHs BKJIIOYAET J[Be CTaAHH: B3aHMOAEH-
cTBHe (opManbieruga C NOJHBHHHJIOBLIM CIHPTOM, a 3areM aue-
TaJUpOBaHHe MOJyYEHHOTO MOJHBHHHAGOPMAIS.

IonuBuHuAGDOpPMAaNbITHAAAE TNpPEACTaBaseT co60ll Oeanii HIH
CJIeTKa XEeJTOBAaThlH MOpPOIOK maoTHOCTBIO 1100—1200 kr/m3, co-
nepxanneM 42Y% spenben nosusuHHApopMans, 38% 3senbes IoO-
JMBHHHJASTHAAN, 179% nonuBuHuioBOro cnupra # go 3% mnonuBu-
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uunamerara. OH XOpolO PacTBOPHM B LE//030JbEE, }II/IXJ'IHZII)BZ’I;H%
B CMecsix pacTBopHTesefl (xs0pbeHsona ¢ amnuemogzbsmﬂaﬂb
rTpuxaopbeHsona ¢ n3o6yranonoM). IlosuBHHEA(OPM paTHALTY
0612126 T XOPOUIHMH 3/IeKTPOH3O0/ISIUHOHHBIME H aHTHKOPP o
MH cBofictBaMH. Ero HcHonb3ylOT COBMeCTHO C pesoanmMOPlsOJlﬂ-
A0(opMaJbAeTHAHBIM OJHrOMEPOM B MPOH3BOACTBE 3JEKTP

HOHHBIX JIAKOB. .
§ MonuBuruaGyTHpads (6yTBap) nosy4varmoT KOH}Ieﬂcaqu(I;ITBHP;)H
JHBHHHJIOBOTO CINHpPTa C MAac/sHHM aJbJeruioM B TIPHCY

XJI0POBOAOPOAHOH KHCJIOTHL:

= CHy = CH= CHp = CH - CHp = GH = -~ E%L
S OH OH
CHp
— .= CHg - HC|:/ \clH —CHy-CH=-~
0 0 OH
o
C3Hy

[TosnBHHEAAGYTHpP AL MIPEICTaBJAET coboi HOp%L(I)JOKﬁ 6&;(;11:3
nBeTa mioTHocTbio 1120 xr/M3%, copepikaHHEM 65—78% yTpIII[P)I o
ubix, 2—3% aueTajbHBIX H 19—329% 3BeHbEB BHHHHOBOPOHZTagaX.

Xopouio pacTBOps€TCsi B HH3WIMX CHHPTAX, AHOKcaHe,aZ;( HOJIPI:
KeToHaX, 1e]J030/bBax H XJIOPHPOBaHHHX yI‘JIef_;ouopouﬁamI o
BHHHJIOyTHpaJb JIETKO CcOBMeLlaeTca C (peHoONIO-, Kap b

JIATOMEpaMH.
MeJaMHHO(OpMaabaerHAHEIMH O
HOKprgr)PISI; Ha OCHOBe MOJHBHHHJIOYTHpa/ds XapaKTepH3YOTCA

BLICOKOHl CBETOCTOMKOCTbIO H OTJIHYHOH ajresHer K pasnﬁqgigf
MaTtepHaaaM, 4TO 06yC/IOBHJIO ero WHPOKoe NpHMEHEHHE B p

BOK H KJe€eB.
BOHIC-IT.;3 eOEEZII;ZOHOJIHBHHHJIﬁyTHupaJIH TOTOBST naxoxpa(goqﬂblgjr:af;
pHAJH [J5 AHTHKOPPO3HOHHOH 3allHTHL MeTaJaaa. H HK‘O g “
BaXXHHM KOMIIOHEHTOM Q)oc@ampylomﬂx TPYHTOBOK, IWIHPO 'IeHHI:())C—
MeHSleMHX B aBTOMOOHJBHOH H APYrHX OTpac/aiax npOMbIILIL:). PHHOC-
TH. MoxeT GHTb HCIOJNB30BaH TaKXKe KakK KOMIIOHEHT p
BHXBEI;?SZI;i)ﬂ BHICOKMM ONTHYECKHM CBoy“IUCTBaM (npo.;pa:é{é)ccgg:
OeClBETHOCTL H CBeTOCTOﬁK?ch), Xopouieii aJre3HOHHO  moeao-
HOCTH K CTEKJy, MODO30CTOHKOCTH, BEHICOKOH MeXaHHUeCK ‘VJaTE i
HOCTH TMOJHMBHHHJAOYTHpaAb ABJSAETC MMOKa HE3aMEHHMBIM P;merc)
aJIOM MpH H3TOTOBJIEHHH 6e30CKOJIOUHEIX CTEKOJ (THMA TDHIL .

pHMeHSieMHX B aBTOMOOHJe- H CaMOJIeTOCTPOCHHH.
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2.12. CONOJIUMEPBI CTUPOJA

B JIaKOKpaCOHHOﬁ NPOMBIILIJIEHHOCTH CTHPOJI HCIIOJIb3yeTCqa A
[IOJTy9eHHs] COUOJHMEPOB C IOBLIIIEHHOH TBEPDIAOCTbIO H BBICOKHMH
3JIEKTPOH3OJIAIHOHHEIMH XapakTepHCTHKaMH.

Crupon 7 N\—CH= CH, npepcraBaser co60ii GecuBeTHYIO XKH -

KOCTb C TeMneparypoii kumeHus 145°C u miaorHocTbio 906 &r/m3.
Ero noaywaior aurmapupoBanHem 3THIGEH30/a — NMPOAYKTA B3aH-
MOJelCTBHA GeH30/a H 3THJIEHa — B INPHCYTCTBHH TPHXJIOPHAA
aNIOMHHAA. B HeGO/BWIHX KOMHYECTBAX CTHPOJ COAEPKHTCA B MPO-
AYKTax MHPOJH3a HEPTH H B KAMEHHOYTOJbHOM jE€rTe.

CTHpON JIeTKO BCTynaeT B peakuuH MOJHMePH3AUHH H CONOJIH-
MepH3auHH, 06pasys NPOAYKTE C HEHHHIMH TeXHHYeCKHMH CBOICT-
BaMH.

Fomononumep cruposna pacTBopsieTcsi B apOMaTHUECKHX H XJIO-
PHPOBAHHBIX YIJIEBOJOPOAAX, CJAOXKHHX 3dpupax. OH o6ragaer xo-
POWIHMH  3/IeKTPOU3O/AUHOHHLIME  cBoficTBaMH,  CyllecTBeHHHM
HEJI0CTaTKOM, MNPEeNsATCTBYIOUMM NpPHMEHEHHI0 TOMOIONHMepa, sB-
JAeTC HH3KAasA MeXaHHUYeCKas MPOYHOCTb, GHICTPOEe CTapeHHe MNPH
BO3JEHCTBHH KHCIOPOAA BO3AyXa H HEBHICOKAs TepPMOCTONKOCTE
(oxoso 80°C). TIpH CONOJIHMEpH3ALHH C Bel[eCTBAMH, HMeIONHMH
HECKOJIbKO [BOHHBIX CBsi3eH, MOMHO NOJYYHTb COMOJHMEpH, o6pa- -
3ywouHe HeoOpaTHMble MOKPBITHS.

CruposusoBannble Macha [OAyYaT TMpH  COMOMHMEPH3AIHH
CTHpOJ/IA ¢ MacjaMH, COJePXKaIlHMH CONpsiKeHHble ABOMHble CBA3H.

B toM cayuae, korma B Macie Npeo6aanaiT H30MHPOBAHHbIE
ABOMHBlE CBf3H, MPHCOEAHHEHHE CTHPO/IA MPOHCXOAHT K o-MeTHJje-
HOBO# Tpynrne nNpu Temneparype soie 100°C,

CrHpo/H30BaHHbIe Mac/ja [0 CPABHEHHIO ¢ HCXOAHBIMH MacJa-
MH 00GpasyloT MOKPHITHS C JYYIWIHMH (DHIHKO-MEeXAaHHUYECKHMH H
3/IeKTPOH3O/UHOHHBIMH CBOKCTBAMH, OJHAKO OTBepXJeHHe MO-
KPHITHIf TIPH KOMHATHOM TeMIeparype NMPOXONHT C TPYLOM.

CruposiusoBaHHble aJKHABI MONYYAOT NPH COBMECTHOM Harpe-
BAaHHH CTHDPOJA H MOAH(HUHPOBAHHOTO MAaC/IOM aJKHAA B MPHCYT-
CTBHH HHHIHATODa.

CrHpoJs npHCOoenHHAETCS K KHUPHOKHCJOTHBIM OCTATKAM B Mak-
poMoJIeKy/1axX aJKHja.

CononnMepH3alHUI0 NPOBOAAT B CPeie KCHJIOJA INPH HHTEHCHB-
HOM MepeMelIHBaHHH H NpH TeMnepartype 130—140°C. Oxkonuanue
npomecca COMOJHMEPH3AUHH YCTAaHABAHBAETCS MO BS3KOCTH H CO-
depKaHHIO HeJeTYYHX BELIECTB B PeaKUHOHHOH Macce. Hempope-
arupoBaBIIMA CTHPOJ OTIOHAIOT Mox BakyyMoM (80—96 kIla) mpm
100°C. OnHOBpeMeHHO CO CTHPOJIOM OTTOHSIETCS KCHJIOJ, KOTOPBIH
MOXeT OBITh HCHOJb30BAH B MOCJEAYIOIHX CHHTE3aX.

AVIKHJIHO-CTHPO/IbHEIE MaTepHaJH  06pasyloT HeoGparhmbie
MOKPLITHS B eCTeCTBEHHHX YCJOBHsX NPH BBeJeHHH 3—5% cukka-
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THBa. IIOKPEITHS Ha OCHOBE 3THX MaTepHaJO0B 006/1aJal0T XOPOLIH«
MH ajresdeil K MerTajjaM, IVISiHUeM ¥ BHICOKOH TBepiocTbio. OHH
CTOHKH K BO3IEHCTBHIO MHHepaJbHEIX Maces, OeH3HHA, LUeTOYH,
COJIeBBIX PACTBOPOB; BhljepxkHBaloT HarpeBanHe no 80°C u Moryr
3KCIIYaTHPOBATbCsl B YCJIOBHAX MOBbIIIEHHOH BiaxkxocTH. Hemoc-
TATKOM AaJKHJAHO-CTHPOJBHBIX HOKPHITHH  sBJIsileTCA CKJAOHHOCTh K
HOXEJITEHHIO HA COJNHEYHOM CBeTY.

AJIKHIHO-CTHPOJIbHEIE MaTepHaJbl NPHMEHSIOT — AJs
CTAHKOB, jerajiedl aBTOMOGHJeH, NPHGOPOB.

CommoniuMepni cTHpoJa ¢ OyTraaueHOM IIHDOKO NPHMEHSIOTCS B
MPOU3BOACTBE BOJO3MYJIbCHOHHEIX Kpacok. IIpoaykTr comojHMepH-
3aHH CXeMAaTHYHO MOXHO IpeICTaBHTh (hOPMYJIOH:

OKPacKH

-CHQ-(le-

-[~CH, = CH=CH-CH, -]y —[— CHy - (|3H -]
CHZCHQ X ‘

CeHs

ConosinMepel cTHposa ¢ OyTajgHEHOM  IOJY4alOT MeTOJLOM
3MYJIbCHOHHOH MOJMMEPH3allll B BHJe JarekcoB. Hannuue aBOH-
HHIX CBfA3eH B MOJieKyJe CONOJHMepa 0OYCJOBJIMBaeT 06pa3oBaHHe
Heo6paTHMOTO NMOKPHITHA 3a CYeT ayTOOKHCJHTEJbHOH MoJHMepH3a-
LHH, yckopsmooueiics Ha cBeTy. OgHako B pe3yJsbTaTe NMPOTEKAHHs
XMMHUECKHX peakiHH IoJHMep MOXKeT IOTEeMHeTh, a IIOKPHITHE
pacrpeckatbes. [103TOMy J1aKOKpacodHble MaTepHasibl H2 OCHOBE
3THX COINOJHMEpPOB HCHOJB3YIOTCA MNpPEHMYLIECTBEHHO MJis MOKPHI-
THH, SKCIVIyaTHPYeMBIX BHYTPH noMemenuii. [ns yBennuesus ar-
Moc(hepOCTOHKOCTH MOKPHITHA K CONOJHMEpYy CTHpOJia H GyTajnHeHa
H06aBJSIOT aNKHI(DEHONbHBIE OJIHTOMEpH.

2.13. KYMAPOHOMHAEHOBBIE CMOJIbI

[IpoMbIlliieHHOe MPOH3BOACTBO KyMAaPOHOHHIEHOBHX IOJMMEPOB
6510 HayaTo eme B KoHUe XIX Beka B CBA3H ¢ Je(pHUHTOM MpH-
pomHeIX cMoJ. Baaromaps psany UeHHHX CBOHCTB H Da3BHTOH ChIpb-
€BOH Ga3e KyMapOHOHHIEHOBhle CMOJb HE YTPAaTH/JH CBOEro 3Ha-
YeHHS H B HacTosllee BpeMsd, H NPOM3BOACTBO HX BCe BO3pacTaer.

CoIpbeM ISl MPOH3BOJACTBA KyMapOHOHH/EHOBHIX CMOJ CJIyXaT
HeHAaCHLIeHHble KOMIIOHEHTHl ChHIpOro 6eH30j7a H KaMeHHOYTOJBHOH
cMmonbl. KyMapoHOHHIEHOBHe CMOJB IO TeMIeparype pasMsrde-
HHs nogpasiesioT Ha MarkHe (50—60°C), cpegnue (66—130°C)
# tBepabie (130—150°C).

Moayuyenne. KyMapOHOHHAEHOBble CMOJBI MOJy4alOT CBOGOIHO-
pajHKaJbHOH MONHMepH3alHell HeHaCHUIEHHbBIX KOMIIOHEHTOB Chl-
poro 6eHszoiia H KaMeHHOYroJbHOH cMosbl. [lepBHMH cpexH HHX
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OBIH BBIGEJIEHH H H3yYeHBl KYMapoH H HHAEH, YTO H OGYCJIOBHJIO
oblilee HaA3BaHHe CMOJ:

o, H,C

. . \
HC=CH HC=CH
KyMapoH MHAEH

KyMapon mpejicrasiser co60il npo3paunyl0 6eCUBEeTHYIO KH.-
KOCTk ¢ TeMmnepartypoii kunerus 174°C u naorHoctbio 1080 kr/m3.
On pacrBopsiercsi B OpPraHHYeCKHX PacTBOPHTEJSIX, HepaCTBOPHM B
niesoyYax.

Unnen npencraBiseT co6oif mpo3pauHylo GeCUBETHYI0 JKHI-
KOCTb ¢ TeMmeparypoii KuneHHs 182°C u miorHoctbio 1006 kr/m3.
On He pactBopseTcsl B BOJe H pAacTBOPAETCA B  OPraHHYeCKHX
pacrBopHTensix. Jlerko OKHC/seTcss Ha BO3LyXe H MOJHMepPH3yeTCs
NpH KOMHATHOH TeMIeparype. :

Hapsany ¢ kymapoHOM W HHIeHOM B 06pa3oBaHMH MOJHMepa
IPHHHMAIOT yYacTHe H HX FOMOJIOI'H, 4 TaKXe CTHPOJX U ero roMo-
JIOTH. YCTAHOB/IEHO, YTO B COCTaB KOKCOXHMHYECKHX MPOLYKTOB
BXONAT HHJIEH, KyMapOH, CTHPOJ, Q-METHJICTHPOJ, MeTH/3aMelleH-
HEle HHIeHa H KymapoHa. CoCTaB TMX NMPOAYKTOB 3aBHCHT OT ycC-
JIOBHH nepepaGOTKH KaMeHHOro yris. JIpyrue mpoH3BOAHHE HHIe-
Ha YCNEUHO HCIOJNb3YIOTCA JJil MOJYYeHHS  M1acTH(GHKATOPOB,
CMa304HBIX Maces, (papManeBTHYECKHX Npenaparos.

CaoiicTBa u mpumenenue. ITo XHMHYECKOMY COCTABY KyMapOHO-
HHJEHOBble CMOJIEL NpPEJCTAB/AIT CMeChb COMOJHMEPOB H TOMOIO-
JIAMepPOB HHJIEHA, KyMapOHa, CTHpPOJa H HX TOMOJOroB. DTO OJIHIO-
MepHblE COeJIHHeHHA C MOJeKyasapHod Maccoi 700—1500. B 3aBm-
CHMOCTH OT HCHOJIb3YyeMOTO CHIPbA H YCJIOBHH IIPOH3BOACTBA
NoJay4aloT CMOJH C pasJHYHBIMH CBOHCTBaMH. LIBer KyMapoHOMH-
JeHOBBIX CMOJI MOXKeT GBITH OT JIHMOHHO-KE/JTOr0 10 TeMHO-KOPHY-
HeBoro. OHH XOpOWIO PAacTBOPSIOTCA B GEH30J€, TOJYOJe, CKHIHAA-
pe, aueToHe, CHOXKHEIX 3(PHpPax, B XJOPHPOBAHHHX YI/IeBOAOPOAAX;
IJ10XO COBMEHIAIOTCs MPH HH3KHX TeMIepaTypax C JPYyrEMH IIeH-
KO06Pa3yolHMH BelleCTBaMH.

KyMapoHOHHeHOBEIe MOJHMEpH O06pasylT TepMOIIACTHUHbIE
MOKPHITHA C OTHOCHTEJBHO BEICOKOH TePMOCTOHKOCTBIO (NpHMEpHO
300°C). OnHako NpH [JHTENbHOM HArpeBAHHH Bhllle TeMIEpaTy-
PBl pa3MATYeHHA CBeTsiHe MOKPHITHA 3aMeTHO TeMHeloT. [IOKpHTHA
Ha OCHOBe KYMapOHOHH/EHOBBIX MNOJHMEPOB BOLOCTONKH H CTONKH
K BO31eHCTBHIO KHCJOT H IIesodYelt; 06J1agaloT XODOUIRMH 3JIeKTpO-
H30JIIHHOHHEIMH CBOHCTBAMH.

HenocratkoM, oOrpaHHuYHBaloumIEM HX INPHMeHeHHe, sBJsieTCs
HH3KasA CBeTO- H aTMoC(epOCTOHKOCTh., ¥YCTAHOBAEHO, 4TO OC/ab.ie-
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HHe OKPaCKH M INOBbILIEHHEe CBETOCTOHKOCTH MOXKET GbITh ﬂo:;:g:
HYyTO HpH GoJiee NMOJHOM YJQJIEHHH H3 HCXOJLHOTrO ChIpbs pa e
HbIX INpuMeceH, NMpOBejeHHH MOJHMEpH3alHH IPH HH3KHX Tz &
paTypax, MOJHOM yjaJeHHH Karaju3aTopa H MOGOYHBIX MPOLY J
TOB M3 roTOBOro noJjiuMepa. Iljs CHHXKeHHS CKODOCTH oxugnmeﬂb
HOH JeCTPYKUHH K KyMapOHOHMHJEHOBHM TMOJHMepaM /10 aBJIHIO’II‘
AHTHOKCHAAHTH (IIPOM3BOjHHE (heHO/Ia, OpraHHYecKHe CYJ/b(HIb
" npHMeHeHHe
KyMapoHOHH/(eHOBble CMOJIbl HaXOAAT umpoxoeM p rerie
Gaaronapsi HX CPaBHHUTENbHO HEBHICOKOH CTOHMOCTH. MAacC/sHO-CM
JsiHple KOMIIOBHLHH HCIOJb3YIOTCA AJIA 3alUTHl  TPyGOMPOBOAOB,
HOABOJHOH yacTH cyaoB. llpm poGaBjieHHH KyMapOHOHH[EHOBBIX
CMOJI K GUTYMHBIM JlaKaM YCHJIMBAeTcs IJIAHeL, B03paCTal§T CKO-
pocTb OTBEpIK/[EHHS H XUMHUECKas CTOHKOCTb MOKDHITHS. coye-
TaHHH C 3TMOKCHAHBIMH KyMapOHOHMH/|eHOBble CMOJIbI YCIELIHO HC-
MO/L3YIOTCS /ISl TMOJyYeHHS KOPPO3HOHHOCTOMKHX IOKDBITHH.

B JIaKOKpaCO‘IHOI:'I [POMEILLJIEHHOCTH HCIIOJIB3YETCA JIUIIb OKO-

70 14% npOH3BOAMMBIX KyMapOHOHMHIEHOBBIX NOJHMepOB. OCHOB-
HBIMH HX I0TpeGUTENSAMH SIBJSIOTCS pe3HHOTeXHHYecKasi MpOMBIII-
JIEHHOCTb H MPOMBINIJIEHHOCTb CTPOHTEJbHBIX MaTepHanoB. Ha oc-
HOBe 3THX IIOJHMMEpOB H3TOTOBJIAIOT IJIMTKH JJIS TOJIOB, JIHHOJIEYM,
KJesilllHe COCTaBbl, MAaCTHKH M ApYyrhue marepHaJsl.

2.14. HETENOJIMMEPHBIE CMOJIb!

HedrenosuMepHble CMOJbI SABJASAIOTCA NMPOAYKTAMH MOJHMePH3ALHH
pasyuuHblX (paKnHi, BblAENEHHBIX M3 MPOAYKTOB MHPOJH3A XKHA-
KOT'O H ra3006pa3Horo HedTsiHOro chbipbs. OGBIUHO Cprbeo nJisi mo-
Jyuenns He(pTeNOJHMEDHBIX CMOJ comepXHuT or 18 no 32 o Hellpe-
nenpuslx 1 ot 50 po 80% apomaTHueCKHX YIVIEBOAOPOMIOB.

HedrenosnMepHsle CMOJIEL NOJy4aloT NPH TeMIepaTypax OKoJO
220°C mop pasienvem 0,3—0,6 MIIa 6e3 npuMeHeHHs oKaTagﬂsla-
TOPOB, a TakXe B IPHCYTCTBHH KaTaJ/H3aTOPOB HOHI—{)(z?I:I ( IC 3
BF3) wuiu paiHKa/JbHOH MOJMMEPH3auMH MpPH 6(3—80 .

B 3aBHCHMOCTH OT HCXOJHOTO ChIPbsl H YCJOBHH NOJy4YeHHs Hed-
TeNoJHMepHble CMOJIBl MOTYT GBITh BSBKHMH, TBEDIBIMH HJIH Kayuy-
KOMOZOGHBIMH MaTepHa/J aMHi C TeMIeparypoi pasMsarderus ot 50 1o
150 °C, oT CBeT./10-XKeJ/ITOTO 10 TeMHO-KOPHUHEBOro mBera.

06/121210T BHICOKMMH KHCJOTO-, Le/0Ye- H BOJOCTOHKOCTBHIO.
Xoporo pacTBOpsIOTCs B GeH3oJe, KchaoJe, B Belcmux cnuprax (Cs
u 6oJiee), HO TJIOXO PAaCTBODHMbI B apOMaTHYECKHX yTJ/IEBOAOPO/AX.

He¢renosuMeprble ¢MOJB HCHOJB3YIOT AJif MPONHTKH [€peBa,
GeToHa W APYTHX MHOPHCTHX MaTePHaJOB JJIsi MOBBILIEHHS HX BOJIO-
crofikoctdH. VIX BBOAAT B pAassiMyHble JIAKOKPACOUHble KOMIIO3HIHH
B KauecTBe J06aBOK, MOCKOJBKY OHH XOpPOIIO COBMeNlAlTCs ¢ pas-
JHUHBIMH CHHTETHUECKHMH IMJEHKOOOpa3yoIIHMH BellleCTBaMH.
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2.15. OXPAHA OKPYMAIOULEH CPEALI

2.15.1. OuMCTHA CTOUHBIX BOR M ra3oBbIX BeiBpocos

B npoussoscree cuuternueckux NOJIMMEPOB O6pPasyOTCsl  CTOYHblE
SOLbl M Ta30Bble BLIGPOCH, COAepIKAIIME TOKCHUHblEe BelleCTBA.
IMostomy nmepen c6pocom cToOuHbIX BOJ B BOJHbIe 6acceliHbl M raso-
BBIX BBIGDOCOB B aTMOC(EpY HX HEOOGXOLHMO OYHILATh OT TOKCHYHBIX
BeEleCTB.

OlluI/ICTKa CTOYHBIX BOJ| MPEACTABJSAET COGOH CAOKHBIH TeXHOJIOTH-
GECKHH Mpomnecc, aJsi yCHeUlHOTO MNpoBeeHHs KoTOporo tpebyercs
CIIENHANbHOE 060PYIOBAHHE, UTO Yi0pOXKAeT npogecc. OpHHM H3
IIlyT€H peUIeHHS 3TOH NpOGJeMbl SBJSETCSH YMeHbIlleHHe o0beMa
CTOKOB.

KosmuectBo crounbix Bog, N0oJy4aeMblX B NPOHU3BOACTBE CHHTE-
THUECKHX NOJHMEpOB, 3ABHCHT OT BHAA H3TOTOBJISEMOrO IponyKra
H OCOGEHHOCTEH TEeXHOJIOTHH H annapaTtypHoro ogopMJeHHs Mmpo-
tecca. CocTaB CTOKOB B IpPOH3BOACTBE HEKOTOPBIX CHHTETHUECKHX
IIOJIMMEPOB NPHBeAEH B Taba. 2.7,

KosmuecTBo crounbix Bojy MoxHO SHAUHTE/NBHO YMEHBIIHTb NPH
H3MEHEHHH TeXHOJIOI'MH IPOH3BO/CTBA, HalOpHMep HpH NpPUMEHeHHH
43€0TPOMHOTO METOXA BMECTO GJIOYHOTO MpH HOJIy4eHHH aJIKHJIHbIX
OJ/IMTOMEPOB H NPH HCIOJIB30BAHHH TBEPLOIO CHIpbsI BMECTO BOAHEIX
pacTBopoB (3aMeHa topmasHHa napaopMoM B NPOH3BOACTBE te-
HOJI0- H AaMHHO(OPMaJIbAETHAHBIX OJIUTOMEpPOB).

W3 paHubx taba. 2.8 CJACLYeT, TO CTOYHbIE BOABI COAEPIKAT
SHAQUATE/IbHbIE KOJHYECTBA MOJIE3HBIX ChIPbEBbIX NPOAYKTOB, IO3TO-
My pEreHepanMs HX H3 CTOUHLIX BOJ SIBJASIETCS BeCbMa aKTYyaJbHOH
3ajaueft. B nacrosmee Bpems paspaGoranmsl yumb TEXHOJIOTHYECKHE
IIpOuecch pereHepauiu GYyTaHO/Ia H METAaHOMNA B IPOH3BOJACTBE
AMHHO(ODMAJIbJETH HBIX O/HTOMEPOB M 3THJIEHIJIMKOMS — B NPOH3-
BOJICTBE MOJIH3(HPOB.

BosMoxHa TaKXKe OUHCTKA CTOUHBIX BOA B NIPOH3BOJCTBe (heHo-
JI0OpMA/IbAETUIHBIX OJMIOMEPOB C HCHNO/Ib30BAHUEM  OUYHIIEHHOLN
BO/bl B TEXHOJIOTHUECKHX HHK/AX.

B ra3oBbix BEIGpOCax W3 peakmHOHHBIX anmnapaTtoB comepkarcs
JIETKOJIETyUHE KOMIIOHEHTH PEeaKnMOHHOH MacChl (nanpumep, MoHo-
Mepbl, pACTBOPHTE/IH) H NPOAYKTHl HX PA3JIOKEHHS..

B rtaba. 2.8 npuenens XaDAKTEDHCTHKH Tra30BHIX  BBIGPOCOB
B NMPOM3BOJCTBE HEKOTOPHIX IJIEHKOOGDA3YIOWMX BeIEeCTs.

Ho HenaBHero BpeMenu CUHTAJIOCh, YTO He Tpebyercs o6esBpe-
&KHUBaTb 'a3o0Bble BbIGDPOCH], 06Gpasymomuecs NpH 3aN0JIHEHHH amnmna-
PAaToB DACTBODHTEJIAIMH HJ/IH PAaCTBOPAMH, a TaKke IDH BaKyyMHOH
OTrOHKE pacrBopHuTesied. OfHaKo B HacCTOsIee BpeMd BCTaJjia Takxe

npoGJeMa H HX OUHCTKH B CBSI3H C MOBBIIICHHeM TpeGoBaHuil K 4H-
CTOTE BO3AYIIHOTO Gacceiina.
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IMpouecc 0Ge3BpeXHBAHHS Tra3oBbiX BHIGPOCOB, Kak TNpPaBHIIO,
COCTOWT W3 HECKOJbKHX CTaauf, 1Jis TPOBEJEHHS KOTOpHX Tpely-
I0TCS ClielHaJibHble KaTaJiu3aTopsl H 0060pyA0BaHuUe.

H3MeHs1s TEXHOJOIHIO NMOJyUEHHS NJICHKOOODa3ylolnX BellecTs,
MOXHO pE3KO COKPATHTb KOJIMUECTBO 3arpsI3HEHHBIX ra3oBBIX BBHIG-
pocos. Hanpumep, npy mOJyYeHHH aJiKHIHBIX OJUTOMEpOB MO 6iou-
HOMy crnocofy o6Iiii 06beM ra3oBhIX BHIGPOCOB HA 1 T osuromepa
cocraesseT 100 m3, a npu aseorponHom cnocobe — 6 M3

Cinegyer uMeTb B BHIy, YTO OUHCTKA Fa3OBHIX BEHOPOCOB, Kak
NpaBHJIO, IPOBOAHUTCS MyTeM TOTJIOILIEHHsl BPEAHbIX BEIIECTB BOAOH,
KOTOPYIO 3aTeM TakXke Heo6XomuMo ounllaTb. Taxum o6pasoM, NpH

Ta6anua 2.7
Konuuecr- Cogep-
TaeHxooGpasyio- HcTouHHKH 06DasoBaHHS HI;OI ?I_Tg’;)g’f HaumeHoBaHHE | sxamye,
e peuniecTsa CTOYHBIX BOJ AykTa, M 33FDH3HEHPIH l"/.ﬂ
Ankuamppie oau-| OuncTKa rasoBHX BHOPO- 5 dranesag knc-| 0,26—
roMephbt COB METOAOM Opollenns; J0Ta 0,36
peakuHOHHass BOJA Axponenn 0,03
Honusdupst To xe 2,5 |®ramesas kmc-| 3,4
JoTa
MagennoBas 0,13
KHCAOTa
DTH/EHIVINKOB 6,71
®enonodop- Bopa (peakumommas, BBe-| 3,3 |IITB®D 25,3
Malplerufnbie | JeHHas ¢ ¢opmanabjera- Mertanon 27,7
ONHrOMEpPH JOM,  TeXHOJIOTHYeckas); dopManbaerus 6,04
{cmona 101) THADOKCH]L HaTpHA Cmomucrre Be-| 1,4
(IO%-HBII':X pachOp); Me- IIecTBa
TaHOJ
Menamunodop- | Bona (peaxunornas, Bae- 1,3 Byranoa 70—125
Manapjerujnbie | Aemnas ¢ dopMaapaeru- Meranoa 40—100
OJHTOMEDHE IOM W aMMuaKkoM); MeTa- Gopmansgerns | 16—45
HOJ; GyTauon CMonncTHe Be- 1
IIeCTRA
Snoxcujubie Boma (peakumwonmas u| 2,0 Xnopua natpua | 200/—
OJIHTOMeDH BBeJleHHas ¢ THAPOKCHAOM Cmomucrue Be-| 0,05/—
(cmona D-40)* | Harpusa); Toayoa HIeCcTBa
Finnnepun 1,10/0,50
Toayon 4,3/33,50
Hudennnoanpo- |0,13/0,02
nan
KapG6ogar mar-| 3,50/—
pus
Bugap6onar 7,00/—
HaTpus
* CojepxXaHHe 3arpsSHEHHIl B CTOYHBIX BONAX NPOM3BOACTBa cModb 2-40 (r/z): B yHes

JuTeNle -~ B MaTOUHHKe, B 3HaMeHare/i€ —— B BOIHOM JIHCTHUAJAATE.
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Ta6bnnuma 28
Koauyectso
- rasosBblX BbBI- o
Hnenxoogléigg)mne Be 6pocoB Ha HaunMeHOBaHUe sarpsasveHUi Conhr?,?:l{fl{ﬂe'
1 T mponyk-
Ta, mb
AnKujHHE OMHrOMEpH 100 DraseBHl aHTHADHJ 200
ManennoBrit anraapuj 100
JKupunie kucaorh u npo- 10
AYKTH HX pacmaja
Axponeun 3
Tomuamuast 12 Meranon 5,0
Amunsl 0,012
ITosnyperanu:
Guyper-cuHTe3 110 Fekcamernienguusonna- | 0,18—0,54
HaT
Aneron : 200
OTTOHKZ MOHOMepa 1500 Tekcamerunenannzonna- | 0,18—0,54
Har
OfHOYNaKOBOUHEIE JNaKH 10—17 | 2,4-ToaynneHAuH3OHAAHAT 0,005
Tonyon 0,05
Byrunanerar 0,2
Okcuan asora (B nepe- 0,005
cyeTe Ha AHOKCHJ a30Ta)

Bbi6ope CnocoGa mpoU3BOACTBA, BUAA OGOPYLOBAHHS H CHIpbSl Haj-
JIEXKHT YUUTHIBATb KOJIHYECTBO BCceX 00DAa3yIOMIHXCS CTOUHBLIX BOX H
ra3oBhIX BHIOPOCOB H CTENEHb HX 3arpsi3HeHMs.

2.15.2. OcHoBHbIE NONOXEHHS! OXPaHbl TPYAA M
NPOTHBONOXKAPHOM TEXHHKM

ITpou3BOACTBO CHHTETHYECKHX NOJHMEDOB SIBJSETCS B3pHIBO- H II0-
XapoOmacHbHIM NPOM3BOJACTBOM, TaK KaK BCE HCXOAHbIE BEIECTBa
(MoHOMEDH, DACTBOPHTEJIH) SBASAIOTCA TOPIOUHMH, a HX nape Hau
OblIb B CMECH C BO3AYXOM IDH ONpEJesIeHHEIX KOHIEHTPANHAX B
BO3/yXe MOTIYT B3pHBaThcs. KpoMe Toro, Hemosib3yeMoe Chipbe, KaK
npaBHJIo, 06JanaeT ONpeAe/eHHO TOKCHYHOCTBIO (Tabui. 2.9).

Ilonnmepsl B OCHOBHOM SIBASIIOTCS Ge3BpEHBIMH BELLECTBAMH.
O,ZIHaKO B BHUIe Hb{.HI/I OHH MOTYT BBLI3BAThb pa3apaxeHnue BEpXHUX
JBIXaTeJbHLEIX nmyTef.

B pesysibTate TePMOOKHC/IHTENBHOR 1€CTPYKIHH HOJIUMEPOB BHI-
A€JIAIOTCS  TOKCHYHBIE BEIIeCTBA: XJOPHPOBAHHBIE YIJIEBOAOPOAH,
anbAETHIEL, XJODHA BOAODOAA, JieTyuHe (TOpPOpraHHYecKHe BeliecT-
Ba. Ilpu TepMuyeckom pasJoxeHun NOJIMAKPUJIOHHTDUJIA B IIpHU-
CYTCTBHM KHCJODOAA BO3JyXa BBIAEJSIOTCA LHAHHA BOJODPOJA,
OKCHJIBl 230Ta H OKCHJ YIJIEpPOJa. :

HenpeMmeHHbIM yc/ioBHEM 6e30NmacHOTO BeeHHS TeXHOJIOIHYEC-
KOro npouecca MoJiyueHusl CHHTETHYECKHX IOJIIMEPOB H PEXHMa HX
XpaHeHUs SBJSETCS repMETHYHOCTb 060pyaoBaHus u Gecrnepe6oitHas
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Ta6auua 29. Kparkas TOKCUKOAO2UYECKAS XAPAKTEPUCTUKA MOHOMEPOS

BewecTBo

XapakTep JEHCTBUA OpU XPOHUHUECKON HHTOKCH-
Kauuu

u npedesvno donycruMsie KOKUENTPAyUL

Angan- # apHAXNOPCHAAREL
Bununanerar
Burnnxaopan
FexcaMeTneH AMH3OLRAHAT

3aMelllenHte 3hHPH OPTOKpeM-
HHEBOH KHCJIOTH

Menamunr

ITponseoannie
KHCJIOTH

aKpHJAOBOH
Crupoa

Tonynnenun3onnanar
Denon
®opmannr

OraneBHi aHTHAPHA

dropcojiepKanue MOHOMEDH

2nuxnopruApun

DTUIEHITHKOb

DrunennaMun

paboTa NPUTOYHO-BLITSKHOH BEHTHJISIIIMH B NPOH3BOJACTBEHHOM IIO-
MelleHHH. 3allHTHLIMH CPEACTBAMH IpH pafoTe C TOKCHYHBIMU Be-
LecTBAMH SIBJIIIOTCSl NE€PYATKH, GapTykd H (QHIBTPYyIOLLHE IPOTH-

BOrasbl.

Ilpu nepenBHXKEHHH OpraHHYECKHX KHIKOCTEH H NOPOIUKOB
TpybonposozaM H IpPH 3arpy3Ke HX B annapaThl BOSHHKAIOT 3apAibl
CTaTU4ecKOro 3JieKTPHYECTBA, Pa3psi] KOTOPHIX MOXKET CTaTb NPHUH-
HO#l B3phiBa. Bo n3Gexanune 3Toro Bce 000DyNOBaHHE HEODXN1HMO

Pasjpaxenne¢ BeDXHHX JHXaTeNbHHX MyTei
HapkoTnueckoe u O6IETOKCHYECKOE AedCTBUE
Hapgoruueckoe geficTBre

Annepruueckoe jeficTBue

VaMeHenne ¢GYyHKOMH Mouek, neuelw, cepied-
HO-COCYAHCTOH CHCTeMBb

VsveHeHne (QYHKIHH HepBHOH cucTeMmm, Gel-

KOBO-XKHpOBash HCTpodUs MHeueHH M IOuek, |

BOCTIaJieHHe GPOHXOB M JIErOYHOH TKaHH

JKenypouno-KulleyHble paccTpoiicTa, pasapa-
JKeHHe BEPXHHX JHXATENBHBIX MyTell

Anneprudyeckoe peHCTBUE
ITopaxkenue HepBHOH CHCTEMH

Ilopaxkenne HeHTpaNbHON HEPBHOH CHCTEMH,
pasgpa)keHue BepXHHX JIHIXaTeNbHHX HyTe#

Pasgpaxenne BepxHux AHXaTeMbHHX NYTel;
HeboJbiune  (GYHKIHOHAJMBHEE  OTKJIOHEHHSA
HeHTpaJbHOH HepBHOH CUCTEMH, NeUeHH; CHH-
KeHHe KPOBSHOTO [AaBJIeHHs

Hapkotuueckoe npelicTBHe, pasapaKeHde Bepx-
HHX JHIXaTeNbHBIX IyTel

Bocnajenne B 6poHxax, Jerkux, noukax; no- |

BhillleHHe KpOBAHOTO JAaBJeHHA

VaMeHenns B NMoukax, pasjpa)KeHHe BepxHHX
JHXATeTbHHX ITyTel

He6oubise n3MeHeHHs B LEHTpaJbHON Heps- |

HOH cucTeMe, JelKUX W NeueHU
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no

Mecruoe neficTBHe
Ilpepenvuo ponycTHMas
Ha CAHIHCTYIO 060J0UKY KOHLEHTDALHSA B BO3LYXE
rias Ha KOXY paGouux moMemenust, Mr/md
Pazapaxenne CubHOE pasfipakeHue —
» — 10
- — . 30
CnupHOE pasiipaxenue HepmaTuth 0,05
Paszapaxenue —_ —
> - -
» Paspapaxenne 5—20
» CyxocTh, JepMaTHTH 5
> Pasgpaxenue, 3K3eMnl 0,5
Karapanbnoe Bocnanenue | Pasppakenue 5
Pasapaxenne DK3embl 0,5
» Ywvepennoe pasapaxenue | 1 (148 mapos m asposo-
J KOHjeHcara)
» — —
> CunbHoe pasgpaxenne 1
BIJIOTh A0 06pa3oBaHus
f13B
> —_— —_
» Cunptoe pasjpaxeHune 2
BIJIOTE A0 06pa3oBaHus
13B .

3a3€MJiAITh, a4 3arpy3Ky KHAKOCTEHl B ammapaTbl NMPOM3BOIAMTH IO
CTEHKE HJid 1o TpyGe, MOXOAsMeA A0 AHA peakTopa, MJs IPesoT-
BpallleHus paspelBa CTPYH H pa3Gpbl3ruBaHus.

PeakIus NOJMKOHIEHCAIlHH CONPOBOXKIACTCS BbiAeJEHHEM BOAL,
H B TOM C/ydae, KOrja OHa IIPOTeKaeT B BA3KOH Macce NPH BBLICOKHX
TeMnepatypax, yjaajieHne BOJSIHBIX NAPOB H3 peakIHOHHOH Macchi
3aTpynHsercs. IT0 BH3LBAET CHJIbHOE BCIEHHBAHHE H MOXKET IpH-
BeCTH X BHOpOCYy peakuuonHofi Macce. IlosTomy Temmeparypy
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cJieflyeT MOJHHMATb C COOTBETCTBYIOLIEH CKOPOCTBIO H 3arpysKky Of-
HOIO M3 KOMIIOHEHTOB HEOOXOAHMO HPOBOAHTH HOPUMSAMH (€ChaH 3TO
HE BJIHSET Ha CTPYKTYpy oGpasyiouierocst MojuMepa).

B HexoTOpHX TEXHOJIOTHYECKHX IpolecCaXx OTrOHKa MOHOMEpOB
HJH PacTBOpUTENiell NPOBOXHTCS Hoj BakyyMoM. Heo6xomuMo cob-
JI0JaTh cJjejylollee NMPaBHJO: CHayaja CO3JaTh B ammapaTe 3alaH-
Hoe JaBJieHHe, a IIOTOM [OAHHMAaTh TeMnepaTypy. B [pOTHBHOM
ciaydae NpH HOAKJIOYEHHH K BaKyYyMHoH JIMHHH BO3MOXHO OypHoe
KHIIEHHEe, HCIIapeHrHe W BHIOPOC PEaKIHOHHOH MacCH M3 peaxTopa.

Ilpu NpHroTOBJEHHH PACTBOPOB KHCJIOT PA3HBIX KOHIEHTPalHH
caefyeT HOMHHTb, 9TO 3TOT Hpouecc 3k3orepmuyeH. ITostoMy xic-
JoTy (ocobeHHO cepHYIO) Bcerfa n06aBisioT K BOJe, a He HaoGo-
port! | 4

B cBsaA3u ¢ TeM, YTO B COBPEMEHHOM IIDOH3BOACTBE CHHTETHYECKHX
NJIEHKOOGPA3yIoOLIHX BELIeCTB IIHPOKO HCIOJb3YIOTCA TOKCHYHBIE
BEIleCTBa, 3arps3HSAIONIHE CTOYHBlE BOAH, HOpo6/jeMa HX OYHCTKH
CTaHOBHTCH Bce Hojiee akTyaJsibHOM.

KoHTponbHble BONnpocChl

1. Heab um cymuoctb MoAutdukauun nonusbpupos,

2. Hanucarb cxeMy peaxuuii, NPOHCXOJAALIMX MHpHA OTBEpXK/IEHHH HEMOJH-
odunuposanHoro nonusbupa, NMONYYCHHOTO H3 INIHLEPHHA H (TANEBOro
aHTHJpHAA.

3. Tloao6paTh MOJbHOE COOTHOLIEHHE IJIHLEDHHAA H Macjaa A NOJyYeHus
TOJNBKO MOHOTJIMLEPHAOB B De3yAbTaTe PeaKIHH AJKOTOMH3A,

4, TloueMy nesib3st 3arpyxarth ¢ra/ieBHil aHHADHA AO NOJHOTO OKOHYAaHHH

. peakuuy aJgKoronu3ar

5. HammcaTb cxeMy peakuuii OTBepKAeHHS aJKuAa, MoAntHUUpOBAHHOTO
HEHACHIUIEHHBIME KHCJIOTaMH.

6. Bunsapme BaAa MOAuMDHLHPYOIHMX KHCIOT HA CBOHCTBA ANKH[OB.

7. Tlposepurb peuentypy  (xupHee KucaoTH — 52%, meHTaspuTpuT —
22%, cdranesnfi anrnfpal — 26%) Ha BO3MOMKHOCTH CHHTe3a ankuia Ges
JKeJaTHHH3ALHKH.

8. O6bsicunTb HeO0XOANMOCThH HNpOBEJEHHA CHHTe3a aNKHJAOB B TOKe HHEpT-
HOrO rasa.

9. HanucaTh xMMHYeCKHEe peakluH, IPOXOoAdIlxHe HA Kax/JoH cTajuu Noay-
yeHHd aJKHAOB IO MOJYHENPEepPHBHOH cxeMme,

10. JaTb CpABHHTEJbHYI0 XAapaKTepuCTHKY Napadmucoiepxkaiminx u Oecnma-
paduHOBHX JAKOB.

11. Hanucarp peakunio oOpa3oBaHHa NoIHdGHPAKPAIATR u3 MNEHTA3PHTpPH-
Ta, (HhTaNEBOr0 AaHTHAPHAA ¥ MEeTAKPHJIOBOH KHCJIOTHI.

12. Tlouemy B nonu3bupaKpHJATH HET HEeOGXOJMMOCTH BBOAHTb mapadwun?

13. TpenmymecTBa ABYXCTaJAuHHOrO crmocofa NOJyYeHHA HOMHIbHPMATeHHa~
TOB IO CPABHEHHIO C OAHOCTAJUHHEIM,

14. Bingnue Karajiu3atopa Ha peakuun ob6pa3oBapus enonsodopMaibierni-
HHX OJIHTOMEPOB.

15. Hanncarp peaxkuun, NPOHCXOAfANIHE TNpH OTBEPXKACHHH  HOBOJAYHBIX
DE30JIbHEX OJNMTOMEPOB M OJHIOMEDOB Ha OCHOBE 3aMelleHHHX (HeHOJIOB.

16. Bausinue Buja Mmojutduxaropa Ha cBoHcrBa enonodhopMaabAerniHHX
OJIUTOMEDOB,

17. OGbsAcHUTD, KaK NPOHCXOJHT OTBepxkAeHne  (enonodopManblerniHbx
OJIMTOMEPOB, MOAHMHIUPOBAHHHX PACTHTEJbHHIMH MAacJaMu.
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18.

19.
20.
21,
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32 MoxHO JH HCHOMB30BATH SMOKCHSDHPH ANA HepesTepU(DHKALMA Maces?
34.
35.
36.
37.

38.
39.

40.

41.
42.

43.

4.

45

46.

IMokasaTh, KaKue TEXHONOTHYECKHE OMEpAUHH, NPeAyCMOTDEHHbIE B IMpO-
wecce nomydeHus cmogn OIID-1, cmocoO6CTBYIOT yMeHBUIEHHIO OTXOAOB
NIPOU3BO/CTBA,

TloueMy neo6xoAuMo cauB roroBoil cMoin 101 #3 peakTopa NMPOHU3BOAHTH
6LICTPO?

TToueMy MeTHJOJbHEE NPOU3BOJAHEE KapOAMHAA IONY4aldT B MIEJOYHOH
cpelle, a MOMMKOHAEHCAUUIO — B KHCJOH?

TTouemy MeHsiercss BesmusHa pH BO Bpems cuHresa kapbamuIobopMalib-
JerHAHOTO oJidroMepa? N

Bausinue ycsaoBull cuHTe3a (cooTHOUIeHHe kKoMmoHentoB, pH peaxuuoH-
HOH MaccCH, TeMOepaTypa) Ha XMMHUECKOE CTpPOCHHE MeJaMuHOpOopMasb-
JEeruHOrO OJIAroMepa.

Hamucats peakuuio B3auMojgeHcTBHS aMHHOGMODMAJbACTHIHOTO OJMHIO-
Mepa ¢ 6YTaHOMOM.

Hanucarp peakuuio B3ammojeficTBus KapOaMulotdopManblersiiHoro 6yra-
HOJIR3HPOBAHHOTO OJHIOMepa C AJKHAOM.

CpaBHHTenbHAsT XapaKTepHCTHKA KapOaMulo- u MelaMHHOGbOpMambie-
TUIHBIX OJHATOMEPOB.

Jas1 yero nApOBOAMTCA OTTOHKA 4acTH BOJH HA CTafHH MOJNYYEHHS MeETH-
JIOJIbHBIX MPOH3BOAHHIX KapOaMuiar

Kax#e MeponpraThs, ofecneunBaONMe IKOHOMHIO BOAH NpeAyCMOTpEHH
B Ipolecce noaydeHns KapOamuiohopMajpIeru/HOTO OJHrOMepar
Biuanne ycnoBuH npoBeleHHS peakUHH NpH B3aAMMOJEHCTBHH JAnaHA C
STHXJOPTHAPHHOM Ha CTPOEHHE IOJYydYaeMOoro 3MOKCHAA.

Kakne nobouHHe peaKu#u 3MOKCHAHHX TPYNH CHOCOOGCTBYIOT pAa3BeTBJIe-
HHIO TOJAMepa BO BPeMd CHHTE3a?

Kakue omnepauun, mpelycMOTpeHHHE B Ipolecce mojydenust cMoa D-40 u
3-05, ofecneuyuBaOT 3KOHOMHIO CHPbS?

BausiHYe HCXOAHBIX KOMIOHEHTOB HA CBOHCTBA 2MOKCHI(PUDOB.

Kakum ofpasom YyAaeTcqd u3fexaTb peakuudd HOJNHIPUCOSAHHEHHS H
No4YeMy 3TO HeoO6X0IuMO?

Kak BiaugeT Ha CBOficTBA NOKDHTHS COOTHOUICHHE 3HOKCHAHHE OJIHAro-
Mep : aMuH (OTBEPAHTENDb)?

KakuM o6pa3soM MOMKHO NpPOBECTH OTBepXKIeHHe AHKapOOHOBOH KuCIO-
TOH 3MOKCHAHOrO OJUTOMEpa, He CcOJepiKallero TI'dApPOKCUJIbHHIX TPyHu?
HamncaTh peakuun oTBepKAEHHS 3MOKCHAHBIX  OJHTOMEpPOB  (beHoJo-,
MenaMuHO- B Kap6aMu10hopManbAeTH IHEME OIUTOMEDaMH.

Kakne oTBepAuTeNH OKasHBalTCA 3DOEKTUBHHEME TpH  TEMMepaTypax
Huxke 20 °C?

Buaudnue ycnoBufl Ha peaKUHIO NMOJHKOHACHCALMH CHJAAHIHXOJOB,
Bimsinne cTpoeHus oOpraHMYecKOro 3aMeCTHTENS HA CBOHCTBA KpeMHHM-
OpraHHYeCKHX MOJHMEPOB,

Hamncats peaknum B3auMOJeHCTBHA KpEMHHIODraHHYECKOro OJIUTOMEpa
€O CaeAyoliuMa coeAnuHenuamn: 1) anxujiom; 2) denomodopmanbaeru-
HBHIM pE€3OJbHBIM OJIHTOMepOM; 3) MelaMuHobOpMalbIerdIHHIM OJUTOMe-
poM; 4) HU3KOMOJIEKYJISIPHBEIM 3MOKCHAOM.

I'quepmy MOJIRYpETAHOBEE MaTepHaJH (GacylT B IepMETHYHO 3AKPHBAEMYIO
Tapy?

Kakue peakmus 0OpH OTBepXKJAEHHH HOKDHITHS MOTYT  CIOCOGCTBOBATH
06pa30BaHAI0 B HEM Iy3Hpefi?

CoCTABUTL TEXHONOTHYECKYIO CXeMY moaydeHus npemonmMepa KT.

Kakue ocobee Tpe6oBaHHS NpPEeABABISIOTCA K CHDBIO JIs OJyYeHHS
MOJNHYPETAHOB?

TToueMy nepestepurKanmio Macia A NOJNYYeHAs MNOJAYPETAHOB Npo-
BOJSAT B OTCYTCTBHE KATAJIH3ATOPAaP?

Kakue peakuun HOPHBOAAT K oépasoBaHmo CE€TyaToro mnoJiuMepa B Io-
KpHITHAX Ha OCHOBE HOJIHBHHHJIXJIOpHJla?
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47. B KaKuX YCIOBHAX M MOYEMY MOMMBHEHIXJOPHJ TEMHEeT?

48. HlpuBectn dopMyan 670K- ¥ NPUBHTHLIX CONMONHMEpOB BHHHAXJODHIA H
BHHHJIANETATA, .

49. O6bACHHTD, KaK BAHSET CTPOEHHE CONOJMMEDOB Ha HX PAacTBOPHMOCTD.

50. Ha npumepe comoammepa TeTpa¢hTOpITHAEHA W BHHHJANeTara NOKa3aTh,
Kak Ha ero OCHOBe MOXeT OGpa3oBLIBaThCA HEOOpATHMOE IOKPBITHE.

51. Bandune THOA COMOHOMEDA Ha CBOHCTBA AKPHNOBBIX CONOJHMEpOB.

52. IpuBecTn npUMepH pa3JHMUHHX <«CAMOCHIHBAIOHIHXCSI® COMOMHMEDOB AKDH-
JIOBOTO Psza.

53. Hanucats peakunn o06GPasoBaHWs CONMONMMEDOB [MIMHHAHIMETAKpHIATA
¢ aKpUJIOBOH KHCJAOTOM M OODBSACHHTHD, KaK NpPOHCXOAHT IJIeHKOooOpasosa-
HHe.

54. Hamucarp peaxkuuu o6Pa30BaHHg THAPOKCHICOJEpIKallHX  aKPHJIOBHIX
CONOJIMMEPOB H NPHBECTH NDHMepHl HX OTBEepXK/eHHs M3OLHAHATaMH.

FNABA 3

NMAEHKOOBPA3YIOLUME BELLLECTBA HA OCHOBE
NPHUPO AHbIX COEAMHEHMH

HecMorpst Ha GypHoe pa3BHTHe XHMHH BBICOKOMOJIEKYJSIPHBIX coe-
JHHEHHH U LIHPOKOe NPHMEHEHHe B JIAKOKPACOUHOH IPOMBIILJIEHHO-
CTH CHHTETHUECKHX IIOJIHMEPOB, NPH NPOH3BOJCTBE JAKOB M KDPacoK
Pl NPHPOAHBIX IJIEHKOOOGDPA3YIOIHX BEIIECTB €llle COXPAaHSAET CBOe
3HAYEHME.
~ Ilpnunnofi 3TOMY CJYXHT HCTOLIEHHE CHIPbEBBHIX  PECYpPCOB
(He(Th, ras, KaMeHHBIH yroJib) AJisi IIPOH3BOACTBA CHHTETHUECKHX
MatepuanoB. Ilaenkoo6pa3sylonine BellecTBa PacTHTEJbHOIG MpPOHC-
XOXJeHHs1 obecrneueHnl €XeroiHo BO30GHOB/ISIEMBIM CHIPbEeM, H IIPH
PAllHOHAJIBHOM BEJEHHH X03s1HCTBAa HCTOUHHKH DACTHTEJBHOTO CHpPbS
TPAKTHYECKH HEHCUYEepTaeMHl.

B HacTosillee BPeMs B TeXHOJIOTHH J1aKOB H KPacOK LIHPOKO HC-
HO/b3YIOTCA CJelylOIHe NPHPOAHHE NJaeHKo0OpazoBaTesin: pacTH-
TeJibHble Mac/a, KAaHH(OJb, 3QHDH LEMI0I03bl, GUTYMBL H IP.

3.1. PACTUTEJNIbHBIE MACHA M NPOAYKTH UX NEPEPABOTKM

3.1.1. XuMHueCKMi cOCTaB M Knaccuuraumus
pacTMTenbHBIX Macen

Tlosnyuaemble B3 Mac/JHYHBIX PACTeHHH Macjia NPEACTABJSIOT coboi
TPHTJIMLEPHAB NPEHMYIIECTBEHHO HEPA3BETBJAEHHBIX OJHOOCHOBHBIX
XKHUPHBIX KHCJIOT. B COCTaB TPHIJIHIEDPHIOB MOTYT BXOQHTb OCTAaTKH
OJMHAKOBBIX HJIH PA3JIHUHBIX JKHPHBIX KHCJOT, COAEPIKAUIHX OGHIU-
Ho 18 (pexe—16) aToMOB yraepopa u OTJHYAIOIHXCS MO YHCAY H
II0JIOXKEHUIO IBOHHEIX CBs3eH (H30JIMpOBAHHBIE HJH CONPSIKEHHBIE),
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4TO CHJBHO BJIHsAET Ha CHOCOOHOCTh Macjia K BEICBIXaHHIO (ayTo-
OKHCJIHTEbHOMY OTBEPKAEHHIO).

[To xMMHUeCKOH CTPYKType pacTHTeNbHBlE MacJa NpeACTaBJAIOT
co6oft cMeCH NMOJHbIX 2(QHPOB [VIHIEPHHA H AJHHHOLENHBIX XKHDHBHIX
KHCJOT:

?HQ—O—CO-R
CH-0-CO-R
I .
CH-0-CO-R

rie R, R/, R” — ocTaTky XHPUBIX KHCJOT.

B cocTaB pacTHTeJbHBIX Maces BXOAST IJIaBHEIM 06pa3oM ocTat-
KH JJIHHHOLENHBIX OJHOOCHOBHBIX HACHIIEHHbIX H HEHACHINIEHHBIX
KHCJIOT C YeTHHM YHCJOM aToMoB. V3 HACHIIIEHHBIX KHCJOT B Mac-
Jgax Hanbojee uacTo Berpeualoress mupHeruHoBasa (Cyy), majabMuTn-
noeas (Cis), creapunoBasi (C,s), apaxunoBasi (Cg) M Oerenomas
{Cao).

Henachlliennble KUCJOTE MaceJs NPHHAAJEXKAT K Pa3JHYHBIM To-
MOJIOTHUECKHM psigaM, OTJNHYAIOUIAMCH YHCJIOM ABOHHBIX  CBA3eH.
HanGonee 4acTo BCTpeualOTCss HEHACHIEHHBE KHCJOTH, NpHBeaeH-
Hble Ha ¢. 190,

TMonoxenue ABORHO! CBR3H MOMKeT MEHATHCS INIPH HarpeBaHAM M OpH Das-
JUUYHBIX XHMHUECKHMX BO3jJeficTBAAX. l3MeHeHHne nOJOXKeHHs ABOHHHIX CBsi3ed B
MoJIeKyJax JKHUPHHX KHCJIOT Ha3blBaeTcs H30MepH3anHedt.

B ToM caywae, KOrZa mpH H3OMepH3amMH [ABOIHAA CBA3b HAXOIHMTCH Jajb-
e OT KapOOKCHIbHON TPYMNH, CKIOHHOCTD TaKHX KHCIOT M HX 20HPOB K IOJH-
Mepu3anuu CHHXkaercd, TepMoobpaboTKa B HIeNOUYHON Cpeie CHOCOGCTBYET MHur-
pauun 1BOHHOR CBA3H B MOJOXKEHHE, CMEXHOe ¢ KapOOKCHJBHOHN rpymmoii.

CocTaB W CBOHCTBA HEKOTODHIX MaceJ NpHuBegeHH B Taba. 3.1.

PeakuvoHHasi CcnocoGHOCTh [ABOHHEIX CBsSI3ed oIpejensieT NJeH-
Koo6pasylolllie CBOHCTBA DacTHTeJbHBIX Maces. FIMeHHO mo 3TOMYy
NPH3HAKY MacJja AeJsT Ha 8biCbixaroujlle, noAysgoiCoixaroujue U He-
8oicoixarouue (puc. 3.1). :

Ta6nuua 3.1. Cocras u ceolicTaa pacTuTeAbHOLX MACEA

Conepxauue Kucior, % (macc.) ,
4] i . 3 é = C’: o :TOJ: g
g 52| E | B | 85| 58| S| g2 | Bsl s
S oF 3w = o = oE ga 23 g3 ox
= g4 | 33| ER | B 33| &% = E o F T8
Tyurosoe 5 8 4 3 80 — 1160—175(0,5—2| 189—195
JIpusnoe 10 22 16 52 —_ — | 180—205] 5,0 | 184—195
Hoaconnen- 17 29 52 2 — — |125—136] 2,0 | 185—198
HOE
CoeBoe 15 25 51 9 _— — 1120—141] 2,0 | 189—195
XJonkosoe 36 24 40 — —_— — |100—115] 1,0 |} 190—198
Kacroposoe 3 7 3 —_ —_ 87 | 80—90 1,0 | 176—187
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1

CH - (CH,); - COOH;

9

10

onenHoBan C18H3402

CH - (CH,), - COOH;

12 10
= CH - CH, - CH

13

CH3 - (CHjy)y - CH

nnuonesan C18H3202

1

CH - (CHy,); - COOH;

12 10 9
CH - CH, - CH

13

16 15

CHj - CHp - CH

CH - CH, - CH

nuronenosan CygH3005
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13 12 11 10

14

CHjz - (CHyp)3 - CH

CH-CH=CH=CH=

sneocteaputosan CygH3002

1

CH - (CHj,); - COOH.

9

10

12
CHj - (CHy)s - CH(OH) - CH; - CH

puunnonesan CigH340:

PacTurenbHbie
Macha

!

r Nonysuicwxanowme

Brichixaiowme

L Heaucuxanmne—l

rCoeaoq IKacmpoaoeJ fOnusKoao:l

(o] [ (o] o] [

Puc. 3.1. KnaccapuKkanua pacTuTeJbHEX Maces

Nbnance

Ilo xuMHYecKOMy CTpPOEHHIO, OGYCJIOBJIEHHOMY COCTaBOM XKHPHO-
KHCJIOTHBIX paJHKaJIOB TPHIVIMIEPHAOB, Macja NOAPA3AEJSIOT Ha
cjielylolye YeTkpe Tpynibl:

MacJja JHHOJEBHE (COEBOE, XJONKOBOE, KYKypy3Hoe, TOA-
COJIHEUHOE, MakOBoe), comepxaiuue 30—75% JHHONEBOA KHCJOTH;

MacJja JIHHOJEHOBBHe (JbHSHOE, NMEPHIJIOBOE), ComepiKa-
mue Gosiee 459 JHHOJEBOA KHCJAOTH (KOHONJISIHO® MacCJio CoAaep-
KHT oxonio 25% JaMHOMEBOH KHCJAOTH; CoeBoe, coxepxkalee 7,15%
JIHHOJIEHOBOH W 0koJ0 509 JiMHOJMEBOH KHCJOT, YCJIOBHO OTHOCST
K 3TO# rpymme); o

MacjJga ¢ CONDSAXEHHHMH JABOHAHBMH CBSI3SIMH
(TyHroBOE, OHTHCHKOBOE);

MacJda CMEIIAaHHOIO THNA; K HAM OTHOCAT HEBHICH-
xalollye MacJjia, HanpHMep KacTOPOBOE.

Jna BHCHXAOIHX Macej XapaKTepHO BHCOKOe COJepXaHue KHCJIOT ¢ TpeMmsd
IBOMHBIMA CBsA3AMH. Tak, macja TYHroBoe (mO/Ny4YalT H3 IJIOJAOB  TYHrOBOro
JepeBa) H OHTHCHKOBOe (IIOJY4alOT M3 CEMsiH pO30BOTO JAepeBd) cojepxar Gosee
73% TtpueHoBHX Kucior, OcranbHHE BHCHXAWIIHE Macna cojepxaT okoqao 80%
HEHACHIIEHHHX KHCJIOT, MpPHYEM COJEpiKaHME JHHOJNEHOBOH KHCJIOTH B  STHX
Macaax coctasasger 20—40%.

B nosyBHCHXAIOWuX Macaax OTCYTCTBYIOT TpHEHOBHE KHCJOTH UpH BEICOKOM
cofiepkaHuu 0eHHOBOH KHCIOTH (30—40%). B HeBHICHXAIOMHUX MAacnaX KHCIOTH
C OZHO# IBOHHOH CBA3bIO COCTaBAAIOT Gosee 70%.

3.1.2. MonyueHue u ouUMCTKA PACTHTENbHLIX Macen

M3pnieuenne Maces, cogepKalluxcsi B Pa3JHYHBX pPacTeHHSX, OGbIY-
HO NPOBOAAT TNpeccoBaHHEM HJH 3KCTPAaKIMENl pacTBOPHTEJiSIMH.
IIpn 3ToM nosyyaloTcss TaK Ha3blBaeMble CHIphle MacJja, copepka-
ke pa3jiHuHble HeXeJsaTeJbHHE NPUMECH: CBOGOAHbBIE XKHPHEE KHC-
aore (oxono 1%), HexupoBble npuMecn (okoso 5%). K uucay
HEeXHDPOBHIX NpHUMecell OTHOCATCH (GoChAaTHAL, NpPeACTABJSIONIHE
co0oH cJioKHBle 3(HDPH TNIHIEDHHA XHPHBIX KHCJIOT H 3aMEI[eHHOH
¢$ochopHOH KHCIOTH; MHHEDAJbHbe (oChaThl, CJHU3H, AaHTHOKCHAAH-
THl, Kpacsll¥e BellecTBa.
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®docparuab 0 cansd rEApodHAbHE ¥ NO3TOMY CHHIKAlOT BOJO-
CTOAKOCTb NMOKpPHITHIH. CBOGOAHBIE XKUPHLIE KHCJIOTH H NPOAYKTH HX
pacmaja CHHXKAIOT CKOpPOCTb BHICHIXaHHSI TMOKDBITHH, yXyAWIAlOT HX
MexaHHueckHe cBOHcTBa. Kpacslllnme BemiecTBa npHAAOT MacjkaM
HHTEHCHBHYIO OKpacKy, UTO 3aTpyIHseT HX HCIOJb30BaHUE [Jis IO-
JYYEHHS] MOKPHITHH CBETJBIX OTTEHKOB. AHTHOKCHIAHTB 3aMeAJsIOT
OKHCJIHTENbHYIO TIOJHMEPH3AIHI0 — OCHOBHOH IIpoliecC TpH IJIEHKO-
obpasoBaHHH Maces. BciencTsHe 3Toro pacTHTesnbHBle MacJa, Npel-
HasHaueHHble /i NPOH3BOJACTBA JIAKOKPACOUHBIX MaTepHAJIOB, NOA-
BEPraloT OYHCTKe OT BpEAHHIX NpHMeceH.

Ilpomecc ouncTku (paduHHPOBAHHSA) DPACTHTENbHBIX Maceja Ipe-
JycMaTpHBAET CJenyIONye ONepaiin:

1) o6pab6oTka Macja KHCJOTOH 1J51 yAaJleHHs] CJHM3HCTBIX Be-
mecTs U ¢ocdaTuaos;

2) mefiTpanH3anus IEMOYbIO QUi YAaJeHHs] CBOGOAHBIX JKHPHBIX
KHCJIOT;

3) npoMBIBKa Macjia BOJOH JJis yaaJjieHAs OCTaTKOB IIeJQuM,
cojiell XKHDHHIX KHCJOT, HocaTHIOB H APYTHX BOZOPACTBOPHMBIX
npuMecef;

4) o6e3BoXkuUBaHHE MacJa;

5) or6ennBaHHe MacJga.

Tlepen nmpoMEBIBKOH Mac/ja BOAOH B PeaKIHOHHYIO Maccy pobag-
ns10T pactsop NaCl anst koarynanuu cosefi xKupHBEX Kucaor. O6e3-
BoxHBaHHe npoBoasT npHu 90°C nox BakyyMoM.

Or6enuBaHne NPOBOAUTCS TaK Ha3HBAEMbIMH «OTOEJMbHEIMU 3eM-
JAMH», HIPAIOIHMH POJib afcopbeHTa W KoaryJsaHTa. DTy onepamnuio
nposoasaT npu 100°C mop BakyyMoM; 3aTeM OTO€JbHblE 3€MJH OT-
¢GuAbTPOBBIBAIOT, a Macjo ¢acyloT B Tapy.

3.1.3. XumuuecKue CBOHCTBA PACTHTENbHLIX Macen
M npouecc nneHKkooGpa3oBaHKs

XuMuuecKHe CBOHCTBA pDACTHTEJbHBIX Maces OIpenessioTCs HaJH-
YHeM B HX MOJIEKYJaX CJ0XKHO2(HPHHIX TPYNNHPOBOK H JBOHHBIX
cBsizefl. SIBAsAACH CNOKHBIMH 3¢pMpPaMH, PAacCTHTENbHbLIE Macja MOTYT
yuacTBOBaThb BO BCeX peakLHsAX, XapaKTepHhIX aJs 3TOro Kjaacca
COeJMHEHUH: THADOJIH3E, aKOTOMNH3E, allHI0/H3e.

IIpu ruaponnse o6pasyloTcss KHPHbIE KHCJOTHI, YTO HCTOJB3Y-
eTcsl B NPOMBIULIEHHBIX CHOCO06aX NOJYyuYeHHs CBOGOAHLIX KHPHBIX
KHCJIOT Maces:

| CHp - CH - (|3H2
|

' -CH-CH
9 Y 4amo— TTYUT™ 4+ grcooH
cc CO C'O OH OH OH
! ]
R R R : KNpHbIE
macno ranyepvH KUCANOTbI
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B mesnounon CPelle H NDH HarpeBaHHH THADOJH3 YCKOPSIeTCS.

Hannune nBOfHBIX cBS3ell B aJKHJBHBIX pag¥Kajnax KHPHBIX
KHCJIOT NpPHAAET MacjaM CHOCOCHOCTL K TOJHMEPH3aUHH, KOTOpas
IIPOTEKaeT no pajHKaJbHOMY MexanusMy. B mpHcyrcTBuu xmcsopo-
A2 BO3lyXa IOMHMEpH3ANHOHHbIE TPOLECCH NPOTEKaloT C ero yua-
CTHEM ¢ 06pa30BaHHeM I€POKCHIOB H THAPONEPOKCHAOB, npH pasJfo-
KeHHH KOTOPBIX 06pasyloTcst CBOGOAHbIE PaAHKAJE, WHHIHAPYIOLHe
nosuMepusanuio. Ofmue 3aKOHOMEDHOCTH — OKHCJAHTENbHOH IOJIH-
Mepusauuu ObliH paccMOTpeHbl B rai. 1. K masnoxennomy craenyer
/:lo6aBm°b, 4TO METHJEHOBLIE IDYNNbl, DACIOJIOXKEHHbE MEXAY ABY-
M IBOHHBEIMH CBSI3AMH, 006J1a4a10T GOJbUIel aKTHBHOCTBIO MO cpas-
HEHHIO ¢ -METHJIEHOBLIMH I'PYINaMH.

Mavcmmax IJI€HKa, HAHEeCeHHasl Ha TOBEPXHOCTb, IOABEprasich
BO3/1CHCTBHIO KHCJIOPOJA BO3NYXa, 3aTBEPAEBAET IPH HOPMAJBHOH
TEMIIepaType.

Hpogecc IIeHKOOODA30BaHHA Maces Ha BO3AyXe HMeer HHJYK-
LMOHHBIH NEpHOJ, B TeUeHHe KOTOPOro NPOHCXOAHT 06pa3oBanue
TIEDOKCHIOB H I'HADOTIEPOKCHAOB B MOJIEKYJIaX XKHDHBIX KHCJOT. 3a-
TeM C NOSBJEHHEM CBOGOJHBIX PafHKaJIOB HAUHHAIOTCS MOJHMEpH3a-
IHOHHBIE npouecchl. B pesynbrate BsiskocTh MacasiHO# mueHkH yBe-
JAUIHBACTCS, W NOCTYN BO3AYXAa B TOJMLLY IUJIEHKA yMeHbIIaeTcs.
Cneacreuem 3TOr0 SIBJSIETCS NPEHMYIUECTBEHHOE IIPOTEKAHHE Ipo-
liecca pajHKaJbHOH NOJNAMEPH3AUHH B HAXKHHX CJOSIX NOKPHITHSL.

Iockoabky npouece naenxoo6pa3oBaHus HewsGexHO COIPOBOXK-
AAeTCsl OKHC/IATENbHOH NecTpYKiHeH, o6pasyloTcsi KUAKHE H TIa3o-
O6pasHsle BellecTBa (OKCHI W JHOKCHI yriaeposa, CIMPTHL, aJibJIerH-
ABl, KHCJOTHI H /p.) H TBEpPAHIE NPOLYKTH Pa3J0OKeHHs. '

Pacnaj ruiponepoxkcnaos, cogepxamux CONPsIXKEHHbIE NBOHHLIE
CB53H, MOXET NPOHCXOAWTE C 06pa3oBAHHEM JAHEH-KeTOHHEIX IpyIl-
MHPOBOK:

--v—CH:CH—CH:CH-(IZH—---———6---—CH:CH-CH:CH-C—---
: fl

_H2

OOH 0]

IIponyXTH Takoro CTpOeHHS MMEIOT TEMHBIf mBeT. DTHM 06bsc-
HACTCs1 NOKeNATeHHe MOKPBITHH, CofepXalix Macaa ¢ CONpsKeHHH-
MH  JBOHHbIMH cBA3sIMH. KpoMe Toro, moxearenue mokpbiTHH Mo-
XeT NPOHCXOANTb BCJIEACTBHE HAJHUMsA B NPOAYKTAX peaxkuufi 14-
AHUKETOHOB, 00pa3yIOIHXCsl NPH B3aHMOAEHCTBHH Macja ¢ KHCJI0pO-
JOM BO31YyXa.

HauGoabinee xosnuectBo nerxosneryunx NPOAYKTOB JECTPYKIHH
06pasyercst NpH NIEHKOOOPA30BAHHH NOJMYBHICHIXAIONIHX MaceJ, Tax
KaK 1Jsl HHX XapaxtepeH 0oJiee QJHTENbHBIH HHAYKIHOHHBIA me-
pHon.

Pacratesnbuble Macia 06pasyiorT TBepAYIO HEeO06paTHMYIO NJIEHKY
B pe3yabraTe 006pa3oBaHHs CeTUATOH (npocTpaHcTBeHHOR) CTPYKTY-
pBIl BCJI€ACTBHE NDOTEKAHHS B OCHOBHOM DEAKIHH ayTOOKHC/HTEJb-
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HOH To/JMMepH3aluH MO ABOHHHIM CBSI3SIM B KHCJOTHBIX OCTaTKax
JKHPHHIX KHCJOT.

[pouecc B3aHMoAeficTBHS Macja C KHCJIOPOAOM BO3AyXa Ipo-
J0JIKAETCS B MocJe BHchiXaHus B NOKpHTHH. C TeueHHEM BpeMeHH
YBeJHUMBAETCS YHCJIO IIONEePeuHbX CBs3ell, 4TO Croco6CTBYET 110-
BBLILIEHHIO TBEPJOCTH H YBEJHUEHHIO XPYNKOCTH IOKPHITHA. Kpome
TOro, 06pa3yioTCs KHCI0DPOACOAepKallHe (YyHKIHOHAJbHEE I'DYNIILL
(rHApOKCHJbHEE, KETOHHBE, SMOKCHIHbIE), CHHXKAMOIIHE BOJOCTOM-
KOCTb NOKPHTHs 61aroaapsl yBeJHUEHHIO €ro HAPOQUJIbHOCTH.

3.1.4. MepepaboTka pacTHTeNbHLIX macen

Pacturenbuble Macja B Heo6paboTaHHOM BHIE HAaXOAAT OrpaHUYEH-
HOe NpHMEHEeHHe B JIAKOKDPACOUHHX MaTepHajlax BCJEACTBHE JJH-
TEJLHOTO H HEJOCTATOYHO IIOJHOrO BHIChIxaHHs. [l  NOBHILEHHS
CKODPOCTH BHICHIXaHHSI PACTHTEJbHBIX Maces HX NOABEpraloT o6pa-
GoTKe, B peayJbTaTe KOTOPOH IOJYBLHICHXaIOIIHe Macsia Tpespa-
maoTes B BhChixaromue. KpoMme Toro, npeaBapuTebHas obpaboTka
MaceJ TIO3BOJISIET HANPaBJEHHO PeryJnpoBaTh HX CBOHCTBA.

Yayulllende KauecTBa NOKPHITHS H YBEJHUEHHe CKODOCTH MJeH-
K006pa30BaHHs HOCTHraeTcs HOC/e CJeAyHIHX BHIOB obpaboTku:
OKCHIHPOBAHHUS, NOJHMEPH3AINH, JeTHAPATAlHH, 3NOKCHAHPOBAHAS,
a TaxkkKe MOAH(HKALWH ADYTHMH HeNpe/elbHHIMH COCIHHEHHIMH
(MaJleHHOBHIM AHTHDHAOM, CTHPOJOM H 1p.).

OxcuaHpoBaHue macen. IIpn TepMuueckoM (TpH 150°C) oxnc-
JIEHHH Mace] KHCJODOJOM BO3JyXa 3a CUeT OKHCJHUTEJBHOH NoJu-
MepH3anHH TPOHCXOJHT €ro JAHMEpH3allHs H TpuMepHsalud, HTO
BHIPAXKAETCs] B HapacTaHHH BSI3KOCTH MacJa.

[Ipn oxuC/aEHHH MaceJ B MOJEKyJiaX XHDHBEIX KHCJOT TOBbIIA-
eTCs1 cojlepKaHHe Pa3NHUYHBLIX QYHKIHOHAJbHBIX I'DYINI, B TOM UHC/e
B KapGOKCHJBHBIX, 0O3TOMY BO3DACTAal0OT KAC/JIOTHOE YHC/IO H UHCJIO
OMBIJIGHHSI MacJia, a BCJEACTBHE DACXOJOBAHHS JBOHHBIX cBSI3E€H B
npolecce OKHCIHTENbHOH TOJNHMEDH3aUHH yMEeHbIIaeTcd HOAHOE
YHCJO.

OxcHiupoBaHHEE Macsa 06pasylorT I/SHIEBble TBEpAble MOKpHI-
TS ¢ xopoluefi axresnefi. K HemocraTkaMm 3THX HOKPHITHH caeayer
OTHECTH TEeMHHH [BET W IOHHKEHHyI0 BOAOCTOHKOCTb. [TocKOJBKY
CKOPOCTb BHICHIXAHHS IOJIYBBICEIXAIOI[HX MAaces NocJe OKCHIHpOBa-
HHS HHOTZA COCTaBjseT 6osee 24 4, K HAM 4acCTO J006aBJAAIOT BHICH-
Xalolhe Machaa.

MoauMepH3aLHIO Macea NPOBOAAT Uil NMOJNyyeHHns Iu- 0 TpHMe-
poB MaceJs, 06sanamoUIHX MOBLIILIEHHON CKOPOCTbI0 BHICHIXaHHS
BCJEICTBHE [0CTaTOYHO BEICOKOH CTENEHH Da3BETBJCHHT MOJEKYJL

Jlns mpeoTBpalleHHss OKHCAHTEJNbHEIX IPOLECCOB IOJMMEpH3a-
IIHI0 TPOBOAST IIPH TEMIEParypax OKOJO 300°C B TOKe HHEPTHOrO
rasa.
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B pesysasrate yacTHuHOro passoMeHHs TPHIJIMLEPHAOB IpPH BHI-
COKHX TeMIleparypax NPOHCXOJHMT HEe3HAYHTENIbHOE YBEJHUeHHE KHC-
JI0THOTO yHc/a. Ho, MOCKOJIbKY He NMPOHCXOAHT OKHCJEHHs H He 00-
pasylorcs JONOJHATEbHbE KaPOOKCH/IbHEE T'PYNHL], YHCJIO OMBIJE-
HHS NIpaKTHYECKH He H3MeHseTcs. YMeHbIeHWe HMOXHOIO YHCJA
O0YC/IOBJIEHO CHHXKEHHeM OOIero coaepXXaHHs ABOHHHX CBs3edl.

Has nonuMepH3annn OGEYHO HCNOJB3YIOTCS BHCHIXAIOU(HE MAC-
Ja. [losmMepH3oBaHHEIE Macja 06pasyloT TIisHIEBHe 3JaCTHUHbIE
TOKPLITHS, CTOMKHE K BO3AEACTBHIO aTMOC(EpHHX (PAaKTOPOB H BO-
Abl. K HocToHHCTBAM MO/IMMEPH3OBAHHEIX. MacCes CJefyeT OTHEeCTH
Gosiee CBETJIYIO OKDPAacKy IO CPABHEHHIO C HENOJHMePH30BAHHLIMH
MaciaMH BCJIEICTBHE YACTHYHOIO Pa3pyLIeHHS KpacslmHX BeIecTB
Iipu TepMuueckol obpaborke.

Ilpu oxkcHpanHH H MONMMEPH3alHH NMPOUCXOAMT YACTHYHAS HW30-
MepH3alysa H30JHPOBAaHHKEIX ABOMHBIX CBSA3€H B GoJiee aKTHBHOE COI-
psIKE€HHOE COCTOSIHHE, YTO IIOJIOKHTEJNBHO CKa3hbiBaeTcs Ha CKOPO-
CTH IJIeHKoo6pa3oBanusl o6paGoraHHoOro MacJa.

Hernaparanuu MoryT GHTb NOABEPTHYTH Macjia, B  KOTOPHIX
OCTaTKH XHPHBIX KHCJOT COAEPXKAT THAPOKCHJbHYIO rpynm. ToJbko
B COCTaB KaCTOPOBOTO Mac/ia BXOAHT OKCHKHCJIOTA (PHIHHOJERAS).

Jlerniparanuio KacTopoBOro Macija NPOBOAST B IPHCYTCTBHH
KACJIBIX KaTaJii3aTopos Npu TeMneparype Bhile 280 °C ¢ ormenJe-
HHYeM BOJBI OT OCTaTKOB DHITHHOJIEBOH KHCJIOTHI:

13 12 1 10 ] 1
CHa = (CHp)y = CHp = CH = CHy- CH = CH - (CHy); - COOH —=
OH
12 11 10 9 1

==~ CH3 = (CHp); = CHy = CH=CH - CH = CH - (CH,), ~ COOH +
+ H2O

B pesyabrare Tako#t peakunu o6pasyercs BTOpas nBOHHAs CBA3b
Mexay l1-m u 12-m aromamu yraepoga. Ho Bo3MoXHO H oTmen-
JieHHe aToMa BOJopoxa orT 13-ro atoMa yruepoaa ¢ o6pasoBanueM
H30Mepa ¢ H30JMPOBAHHBIMH IBORHLIMH CBSI3IMH. KOJiHUECTBO 3TOroO
H3oMepa moxer gocrurath 709% (macc.). TeM He MeHee cBolicTBa
AETHADATHPOBAHHOTO KaCTOPOBOTO Macja NPHOJNXKAIOTCH K CBOH-
CTBaM BHICHIXAIOIIHX Mace..

Jlernaparanun MoXHO NOABEPraTh TAaKMKe JErko OKCHIHpPOBaH-
HBI€ noJyBbIChIXalonke Macaa. [Tocne HernyGokoft okCHaalmHu B MoO-
JleKy/iaX KHPHBIX KHCJOT BOSHHKAIOT I'HADOKCHJbHBE TPYNIH, YTO
légleé;oxsg;ng;}}[x;ocu C TIOMOUIBIO INpoLEecca IHApaTalHHu YBeJIP;‘H/ITb
anero MBOf M);Cﬂzx.sﬂsen C IeJIbIO TOBHILIEHHS NJIEHKOOGpasyiomes

dnokcuauposanne macea. B onpepesenubix YCIOBHAX JABOHHEIE
CBA3H DACTHTEJbHBHIX Maces MOTYT OKHCAATbCE C  06pasoBaHHEM
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SMOKCHAHBIX T'PYNN. DNOKCHIHPOBAHHIO NIOABEPral0T HE BCE MacJja;
YIOBJETBOPHTEJNbHBE pe3yabTaThl ObiJH NoJayueHbl npH obpaboTke
JbHAHOrO, COEBOTO H JETHAPaTHPOBAHHOTO KAcCTOPOBOTO MacJa.
O6blYHO SMOKCHIMPOBAHHE NPOBOAAT NpH Temmepatype 50—
60°C cmechblo MEPOKCHIA BOAOPOAA C YKCYCHOH KHCJIOTOH B IpHCYT-
CTBHH CEePHOH KHCJOTHL B KauecTBe KaTaJusaTopa. B aTHX yc/0BHsX
SMOKCHAHPYIOIIHM areHToM siBasieTcss obpasylomasics HaaykcycHas
kucaora (CH;—C—O—OH), a Macio npHCoeIHHSET 3MOKCHIHBINA

I

0]
KHCJOPOJI 110 MECTY ABOHHOH CBA3H:
CH3-0-CO=(CHy,- C{i —/CH - (CHy)7~ CHy

| 0
CH-0-CO - (CHy), - CH=-CH=-CH,- CH=CH - (CHj,),~ CH;
N/
| e
CHy- 0 - GO - (CHp); - CH = CH = (CHy); - CHy
\ 7/
0

ONoKCHAHPOBAHHIO IOABEPTralOTCsSl HE Bce jBOHHLIE CBSI3H B MO-
aexyae Tpuriuuepuga. CojaepxaHHe 3IMOKCHIHOIO KHCJIOpOxa AO0-
cruraer 7—9% B 3aBHCHMOCTH OT BHAa MacJja.

DnokCHIHPOBaHHbIE Mac/la KaK CaMOCTOATEJbHblE IJEeHKooOpa-
3yIOl[He He NpHMeHsIoTcs. KX Hcnosib3yloT B KauecTse IIACTHOH-
IHUPYIOIMX H OTBEPXKAAIOIIHX N06aBOK K KapOOKCHIJCOAEDKallHM
comoauMepaM, aMHHOGOpPMAJbAETHAHLIM OJHroMepaM, HHUTpaTLeJ-
JIOJIO3HBIM MaTepHasiaM, a Takxke B KauecTse crabunusaropa H
nJjacTHdHUKATOPA XJOPCOAEPKALIUX CONOJIHMEDOB.

Maneunnsaumus maceja. MajieHHOBHHA aHTHIDPHA CPaBHHTENbHO
JIETKO NPHCOETHHSETCS 0 MECTy HAaXOXKJEHHS CONpPSIKEHHHX IBOH-
HbIX cBs3efl 1m0 peaxuuu [Innbca — Asbpaepa:

1 2 3 4 H?:CTH
eve = - = - =CH-CH,-- + J—
CH, - CH=CH - CH ) N
N/
O
1 2 3 4
— ~---CHQ—?H—CH:CH-?H—CH2—~--
HC CIH
|
0C _to
O/
AfAYKT
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Ilpn Ha/MYMH H30MPOBAHHBIX JBOMHEIX cBA3el, He HpoIle IIHX
H30MEpH3allKH, NPHCOEJHHEHHE MaJIeHHOBOrO AHTHAPHAA IPOHCXO-

AHT 10 Q-MEeTHJIEHOBOH rpynme:

HC—CO
= CHy~CH=CH-CH,-CH=CH--+ || No —»
HCc—C0
—> - CH-CH=CH-CH, - CH=CH- -
HC—-C\O ‘
0
H,C—CO
AnRYKT

'

IlocnenHUME HCCHeOBATENAMHA YCTaHOBJIEHO, YTO H30JIHDPOBAH-
HBIE JBOHHLIE CBSI3W B3aHMOAEHCTBYIOT C ABOHHON CBS3bI0 MAaJEHHO-
BOTO aHTHIpH/JA C OJHOBDEMEHHOHR HX H30OMepH3alHel:

13 12 11 10 9 HC'I———CH
-+=CH,-CH=CH-CH-CH= -
2 H=CH +OC\ /CO—).
0
13 12 11 10 9
-—>----CH2-?H-CH:CH-CH:CH----
g
oC CcO
\/
0

OTa peaxius Gulja HaspaHa eHogoll.

Ilo o6pasoBaBlIAMCS CONpSIKEHHBIM ABOHHBIM CBS3IM MOKET
NPOU3OATH NPHCOEAHHEHHE BTODOH MOJEKYJE MAJEHHOBOTO AHIH -
puna mo peaxunn duibca — Adbaepa.

Taxum o6pasom, ecau B Macje HMEIOTCS KHCAOTH C COIpSAXKEH-
HBIMH H H30JIHDOBAHHbLIMH JABOAHLIMH CBA3SMH, MaJeMHH3HPOBAHHOE
Macjo NpeACTaBJsier coGoft CHIOXKHYI0 CMeCh PAa3JHUHEIX MO CTpoe-
HUIO affyKTOB. MajleNHH3NPOBAHHEIE Macia HCIOJB3YIOT IpH TO0-
JAyUeHHH BOJODACTBODHMBIX JIAKOKPACOUHBIX MAaTEpHAJOB IyTeM
nepeBofa HX KapOOKCHJBHBIX IPYNN B (hOPMy aMMOHHHHBIX COJel
06paboTKO# aMMHAKOM HJIH TPETHYHEIMH AMHHAMH.
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3.1.5. JlakoKkpacouHble MmaTepHanbl Ha ocHoOBe
pacTMTenbHbIX Macen

Ha ocHoBe mepepaGOTaHHBIX PACTHTEJNbHEIX MaceJ IOTOBAT OJH(H
H MacJjsiHBlE JaKH.

Oaudst — 370 JaKOKpacouHble MaTepHaJIBl, CojepxKallhe mnepe-
pa6oTaHHble PAaCTHTEJbHBIE MAacad, CHKKATHBEl U B HEKOTOPBIX CJy-
yasix — pacTBOpHTenb. PasjnualoT HaTypa/bHble H YNJIOTHEHHEE
0 QBL

HatypasabHble 0nH (Bl TOTOBIT HA OCHOBE BHICHIXAIOIIHX
Maces (JIBHSHOTO, KOHOIUISHONO) 0e3 poGaBieHHs PACTBODUTEL.
HUx noayyaioT myreM TepMoo6paGoTku Macna npu 120—160°C ¢
no6aBjieHHeM CHKKATHBA. B HEKOTOpDHIX ciayuyasix NMpoBOAAT NMPOAYB-
Ky BO3Jyxa uepe3 Macjo. Takue o/u(bl HASHIBAWT OoKCUROAUMEpU-
308aHHeimy. TlocaegHue uMelOT Gosiee TeMHHIH nBeT # 06pasyioT
6osiee GLICTPO CTapelollHe TOKDLITHS, Y€M NOKDHITHA HA OCHOBE
oM, TOJSyuyeHHBIX §e3 NPOJYBKH Bo3ayxoM. B nensix 3xoHOMHH
Je(HINTHEX BBICEHIXAIOIHX MaceJ B HATypajbHble OJHQE MOXKHO
106aBasATL 10 25% mOJyBHICHXAIONHNX Macedl.

YnioTHeHHHe O0JHGB TOTOBAT HA OCHOBE BBHICHIXAIOIIHX
M TIOJIyBBLICHIXAIONIMX MaceJi, NOABEPrHYTHIX GoJee rayGOKOH MoJiH-
Mepuzanuy uiad oxkcuganuu. ITockoabKy Takue Macjia HMEIOT BHICO-
KYIO BSI3KOCTb, HX pa3(aBJsOT pacTBOPHTENSIMH.

IToxpHTHS HA OCHOBE OKHCJEHHBIX Macen (OnHQ <<0!§COJlb>>) xa-
PaKTepH3yIOTCS XOPOIIMM TVISHIEM H BHICOKOH ajresneH, HO HeBHI-
COKOfl BOJOCTORKOCTBIO: CPOK HX CJayXObl He NpeBLIIIaeT Tpex JeT.
Jas noayueHuss KOMGHHHPOBAHHBIX OJH( HCNOJb3YIOT CMeCh TOJH-
MEpH30BAHHOTO ¥ OKHCJIEHHOTO Mace..

Oanul TPHMEHSIOT AJSl TPYHTOBAHHUs AePEBSHHLIX TOBEPXHO-
crefl, a Takxke B NPOU3BOACTBE MACJSAHBIX KPACOK: HX HCTOJMb3YIOT
AJsI pasBelleHHs] I'yCTOTEPTHIX MACASAHBLIX KPAcOK 10 paboued BA3-
KOCTH Iepel ynorpebaeHueM.

MacasHble nakKd TPEACTaBJAIOT CO060H cMecH JHOO TPOAYKTH
B3aNMOAEACTBASL pACTHTENbHBIX Macel C NPHPOAHBIMM HJIH CHHTe-
THYECKMMH TNOJMMEPAMH, PACTBODEHHble B OPraHUYECKHX pacTBo-
PHTEJISIX.

Tpu BHIGOpE MOJNMMEPHOrO KOMIOHEHTA HEOOXOQMMO YUHTLIBATH

HE€ TOJBKO €ro cneunquecxne 3alluTHBIE 1 XHMHUYECKHE CBOHCTBA, .

HO U COBMECTHMOCTBH ¢ MacJaamu. Tax, HanpuMep, IjaeHKooGpa3oBa-
TeJaH TONMMEPH3ANHOHHOTO THNA H 3(QUDHl LEJJII0N03bl ¢ MacaaMH
He coBMemaloTcsd. OGEUHO B COCTAB MACJSHEIX J1aKOB BBOAST Ka-
HH(OJb, ee alAyKTHl u 3(QHPH, GHTYMH, (eHoNbHO-KaHH(OMbHIE
aJyKThl ¥ HEKOTOPEE HCKONAeMble CMOJIEL

MacasiHble JaKd geJaT 10 COIepKaHHI0 Macia Ha XHPHHE
(55%), cpennue (35%) uromue (15%). .

OT conepXaHusl Macad B JaKe 3aBHCAT MHOTHE CBOHCTBA NOKPHI-
tisi. ToLlHE JIAKH cOpepKaT HeGOoMbIIoe KOJNHUECTBO Mac/aa W MO3TO-
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My o0pasyloT mOKpHTHS ¢ HH3KOH aTMoctepocrofixocToio. JKupHbe
Jakd obpasylorT Gosiee aTMOC(epOCTofikHe NOKpHITHS, ¢ GoJbluei
3/1aCTHYHOCTBIO, HO OTBEPKAATCS MeAJeHHee TOIUX.

Heo6xoaumas XUPHOCTb J1aka B OCHOBHOM ONpejiesisieTcsl CBOM-
CTBAMH CMOJIBI: YeM HHXKE aTMoc(epOCTORKOCTh CMOJH, TeM BHIlIe
Aon¥Ha ObITh XKHUPHOCTH Jaxka. HampuMep, npu HCNOL30BAHHH af-
AYKTOB KaHH(OJH BLICOKOrO KayecTBa TpeGyeTcsl MeHbllle Macia,
YeM Mpy HCHOJIb30BAHHM APYruX HPOH3BOAHBIX KaHuboOJH.

Macnsanble nakg MoryT OHTb moJyueHH CMellleHHeM KOMTIOHEH-
TOB Ge3 mojorpesa u HPW TOBHIIEHHLIX TeMneparypax. B mocaex-
HeM caydyae ofecneunBaercss XHMHUYeCKoe B3auMoJellcTBHEe KOMIO-
HEHTOB, YTO MOJIOKHTEJNbHO CKAa3LIBAETCS HA KayecTBe JIaKOKpacod-
HOTO MaTepHaJja.

Macasinble aky NPHMEHSIOT MJs JaKHPOBAHHS JEpPEBSAHHLIX T0-
BepXHOCTeHl W B KayecTBe NPONHTOYHBIX  3JEKTPOH3OSAIHOHHLIX
cocTaBoB. OHY HCTOJB3YIOTCS TaKkKe HJs NMOJNYYEHHS] KPACOK, TpyH-
TOBOK, IIMATJEBOK, NPHMEHSEMbIX B Pa3/HYHEIX OTPAC/SIX MAIIHHO-
CTPOEHHS, CYNOCTPOEHHS U APYTHX 06JMACTAX HAPOJHOrO XO035HCTBA.

3.1.6. CuxxarHsbl

CHKKaTHBH — 3TO COJIH MOHOKapGOHOBHIX KHCAOT (Mbl1a). OnH
CHAyXaT KaTa/n3aTopaMy MPOUECCa ayTOOKHCAHTEJNbHOH HOMHMEepH-
3auuu pacTHTEJNbHLIX MaceJs, NPOLYKTOB HX 06paGOTKH U MOpH(pUKa-
MM, a TaKkKe MacjJocoJepXalux MJEeHKoOOpasyoIlluxX BellecTs,
KaTanu3aTopaMu OTBEPXKJEHHS] HEHACHIEHHbIX TNOJAHI(pHPOB, MO-
JINYPETAHOB U APYTAX OJIMTOMEPOB.

CpoficTBa TNpHMEHs€MOro CHKKATHBA OKAa3LIBAIOT 3HAUHTEJNbHOE
BJIMSIHHE HA MeXaHH3M ayTOOKHCJHTENbHOrO MPEBpAlleHHs] Maca0co-
Zepxalllyx MaTtepuasoB. B cBolo ouepelb cBOACTBA CAMUX CHKKATH-
BOB CHJIbHO 33aBHCAT OT NPHMEHsIEMEIX AJS HX TOJy4YeHHs MaTepua-
JIOB, & TaK¥Ke OT CNOCOGOB HX CHHTE3a.

CukkaTHBBI KAacCHOUUAPYIOT O XHMUYECKOMY COCTaBY, MO CIO-
coGy nosyyeHust ¥ Mexanusmy gefictsus. Ilo xuMuueckoMy cocraBy
CHKKAaTHBBI PA3/IHYalOT B 3aBHCHMOCTH OT COAEPKAHHUS B HHX MeTaJ-
Ja u cojeobpasywiied xkucaoThl. Hanbosee pacnpocTpaHeHBl CHK-
KaTHBH, cojepiKallie cBHHell, MapraHen, ko6aJjbT, H MEHee — CO-
Aepiallve KaJabIHH, IUHK, XKeJe30, CTPOHIHH U ap. COOTBETCTBEHHO
pasnuyaloT CBUHIOBLIE, MapraHieBble, KoO0a/jbTOBHE © JApYrHe
CHKKaTHBHI.

CuxxaTHBE MOTYT cOfepXaTh OAHH aKTHBHHIH MeTana (MOHO-
MeTaJIHYECKHE) HJH HECKOJbKO MeTatoB (NOJHMeTasiHuecKye).
[IpaMepaMyu NONMMETaNIHYECKHX CHKKATHBOB SIBJSIOTCS CBHHIIOBO-
MapraHueBble, CBHHIIOBO-MapraHneBo-Ko6aibTOBHE, CBHHIIOBG-Map-
TaHIIeBO-KaJbI[HEBEIE U T. 1.

B saBHcuMOCTH OT BXOAsleHl B COCTaB CHKKATHBOB OpraHHue-
CKOM KHCJOTBl Pa3NHyalOT HAPTeHaTs.— COMH HADTEHOBHIX KHCJIOT,
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AUHOAEATEL — COA XHUPHEIX KHCJIOT JIbHSIHOTO Machia, Pe3unarsl—
«COJIH CMOJISIHBIX KHCJIOT KaHH(oan (B OCHOBHOM abHETHHOBOI),
TQAAQT6. — COJMM KHDHBIX KHCJOT TaJIOBOTO Macja, OKTaTsl—
€O 2-3THATeKCaHOBOH (OKTAHOBOH) KHCJIOTHL

ITo cnocoly mosnyueHHsI CHKKATHBH Da3fensioT HA M JABJe-
HEE W OCaX/AeHHBbIE. ‘

ITo MexaHuWsMy neHCTBHS CHKKATHBHI HeNSIT Ha JBEe TpyHObL
HepBHYHbIE (HCTHHHbIE) CHKKATHBH H BCIIOMOraTeJbHHE (IPOMO-
TOpHI).

K nepBHYHBIM CHKKATHBAM OTHOCATCH COJIM MeTaJIOB nepeMeHHOA BaJeHT-
Hoctn (Co, Mn, Pb, Fe u Ap.), y KOTOPHX COCTOSHHE BHCUIeHi BaJeHTHOCTH Me-
Hee YCTOHYMBO, YeM HH3MUIEH. . )

Ipn KOHTAKTe MacnocoAeprKallnx IIeHKooGpa3oBaTenell ¢ KHCIOPOJOM BO3
Ayxa o0pasyioTcs THAPONEPOKCHAHBIE COeJHHEHHS, KOTOphle nojx AeHCTBMEM HOHA
MeTajla pacnajalTes Ha CBOGOAHHE PajMKal H HOH:

ROOH + Co2* —= RO + Co3+ + OH-

O6pasoparmnfica non Co’t MOXKeT TaKkke DaspyuiaTh TI'ApONEPOKCHIHHE
COeIHHEHHS:

ROOH + Co3* —= ROO + Co2* 4 H+

M B3auMOJAEHCTBOBATh C (-MeTHJEHOBHMH rpynnaMu XKHpPHBIX KHCJOT:

.=CHp-CH=CH=-- +Co%® —» .. -CH-CH=CH-...+

+ Co%* + HY.

B npucyTcTBum HOHOB pasHbix MeTa/IJI0B  peaKiun o6pa3oBaHus neé):xgéloi
H HX pacnaj YCKOPAITCHA, HO B Pa3jA4HOl cTeneH#. Tak, HOHH KO J16 L B
Gonbuleli cTeneHn ycKOPSIOT npolece 06pasoBaHHsA TepOKCHAZ, a MapraHel 1(3)1-10
apbexTuBHO ero paspymaer; CBHHEN YcKopsieT o6pasoBaHme mzlponepoxcnzéoT,Ho_
He BJIHseT Ha npouece ux pacnafa. ITostoMy, codeTas B ompefefeHHBIX COO
UIEHHAX CHKKAaTHBEL HAa OCHOBe DAa3HHX MeTa/lJIOB, MOXKHO Gosee 3(h(deKTHBHO
BJIHATb Ha CKOPOCTH OTBePXK/JeHHs NOKPHTHA. Tak, B NpHCYTCTBHH MapI‘aHHEBOQIéO
CHKKAaTHBa JIbHAHOE Mac/J0 BHCHIXaeT 3a 12, B NPHCYTCTBHHM CBAHLOBOro — 3a 26,
a NpH BBEACHAR B 3TO JKe Mac/io HX cMeck —3a 7 4. CireyeT OTMETHTh, uTO B
NPHCYTCTBAK AHTHOKCHAAHTOB M CEPHHCTHX COeJMHEHHH, COZEpXKAIUXCH B HeKo-
TOPHIX PaCTBOPHTENAX, aKTHBHOCTh CHKKATHBA MOXKET CHH3HTHCH.

KoanuecTro BBOAHUMOTO B MacJlo CHKKaTHBa BJHsIEeT Ha npouecc

OTBepXKJeHHs HOKPBITHA. [IpH yBe/HueHHH KOHIEHTPALMH CHKKATH-
Ba yckopseTcsd BhIChIXaHHe J0 ONpefeJIEHHOrO MpefeJna, Bhillle KOTO-
pOro akTHBHOCTb CHHXKaercst. [Last KaXKJOro CHKKAaTHBA CYLIECTByeT
HEKOTOpasl ONTHMaJIbHAsi KOHIEHTpauus (B IepecyeTe Ha MeTaJ).
Hanpumep, nist k06anbToBbiX, MapraHUEBHX CHKKATHBOB OHAa CO-

CTaBJsI€ET B 3aBHCHMOCTH OT BHIAA IIJIeHKOO6p33y10HleI‘O BellecTra |

npumepro 0,025—0,19%.
AXTHBHOCTb KOGaJbTOBBIX, MAapraHNEBHX H CBHHIOBbIX CHKKA-
THBOB NOBbINTaeTCs Npu A00aBJIEHHH K HUM IPOMOTODPOB (BCHO-
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MOraTeJbHbIX CHKKaTHMBOB). K HuM oTHOCSTCS couan KapOOHOBLIX
KACJOT W METaJIOB C MOCTOSIHHOH BaJeHTHOCTDBIO: Kajbnus, Gapus,
UMHKA A OTYACTH CBHHUA. DTH COEJHHEHHS, He YCKODPAA mpoluece
B3aHMOJEHCTBHS MacJja ¢ KHCJIOpONOM, OKa3HIBAIOT aKTHBHDYIOLiee
JefiCTBHE HA NEPBHYHDblE CHKKATHBDI, Bropuunkie cukkaTuBhI cro-
coO6CTByIOT GoJtee PaBHOMEDHOMY BBICBIXAHHIO TIOKPHITHS [0 TOJIH-
HE N NOBLIIEHHIO CTa6HIbHOCTH MEPBHYHOTO CHKKATHBA.

CukkaTuBH B Macl0CofepKaAIKX MICHKOOGPASYIOIHX BellecT-
Bax HE NOJIKHE TepsiTh PacCTBODHMOCTb AJHTEJbHOE BpeMsl.

KauectBo nakokpacounoro MaTepHa/ta H NOKPHTHS BO MHOTOM
SABHCHT OT COBMECTHMOCTH CHKKATHBA C HJeHKO00P a3yolUMy Be-
mecTeaMH. B cBa3n ¢ 3THM ouenb BAXKHO, YTOGBI CHKKAaTHB XOpOLIO
pacTBODSICA B Mac/aX W PACTBOPHTEJSIX.

Hadrenarsl, annosears u PE3HHATBI CBHHUA, MapraHna, Ko6ab-
T4 ¥ yKa3aHHBIX METAJVIOB B Pa3JINYHBIX COUETAHHSX JErKo pacTBo-
pAIOTCS B Mac/ax NPH HArpeBaHHH (Hanpumep, pesnHar MapraHma
npu 120—150°C), a Takxe B pacTBOpHUTENsIX.

OcazxaeHHbe HapTeHATH HMEIOT Gonee CBETJIBIH LBET W OTJH-
qalTcst 6oJiee MOCTOSHHBIM COlepKaHHEM axKTHBHOTO MeTa/ia [io
CPaBHEHHIO C NJIABJEHbIMH CHKKAaTHBaMH. JIMHOJeaTHble CHKKAaTHBHI
COO0IIAIOT MaC/I0COAepKALHM TJIEHKOOOPa3yIoNHM BelecTsam Go-
/IE€ BLICOKYIO 5JMACTHYHOCTb, HO MEHBIIN{ TJSIHEN, yem pesnHaTHLe
CUKKaruBb. Haubosbinee PaCnpOCTPAHEHHE TOJAYUHIH CHKKATHBH
Ha OCHOBEe CBHHNA, MapraHua u koGaabTa. B mocjexnee BpeMs pas-
paboTaHbl CHKKaTHBH Ha OCHOBe CHHTETHUECKHX KHPHHIX KHC/IOT,
COlEepXKAIlHX OT CEMH A0 AEBSTH ATOMORB yraepopa (C;—Cg). Takue
CHKKAaTHBbl NMEIOT GoJiee CBETABIH IBET, ueMm JIMHO/I€ATR], W .Jyyile
PacTBODSIOTCA B N/EHKOOGDA3YIOUMX BeIeCTRAX. Hcnoabsosanne

CHHTETHUECKUX KHUPHBIX KHCJOT 414 NOJIyUeHHUsSI CUKKATUBOB npeg- -

CTaBJsIeT HHTEPEC C TOUYKH 3PeHwust paciivpenust chlpbeBofi 6azbl 1
3aMEHBl PACTHTEJBHHX Mace..

CHKKaTHBEI noayyaior ABYMsI CTIOCOGAMH: CILIAB/ICHHEM H 0CA K-
A€HHeM H3 pacTsopa. [IpenmyllecTBOM cHoco6a cniaBienus SABJIST=
€TCA ero mpocToTa.

CukkaTnB o6pasyeTcs B pesyJsbraTe B3aHMOAEHCTBHA COOTBeET-
CTBYIOLIEH KHCJOTHI U COeMHHEHHS, COMEpIKALIEro0 akKTUBHHIA MeraJst
(OKCHABI, THAPOKCHHI, pas/yHble COJIM) TIPH HArpeBaHHH:

2R = COOH + PbO —= (RCOO),Pb + H,0.

CukxaTiB nonyyaercs B BHje BA3KOM MacCel; NIPH 3TOM HE yja-
€ICA BBCCTH B HEro MeTall B CTEXHOMETPHUECKOM COOTHOILEHHUE.
Bosmoxuo Taxxe IPOTEKAHHe MNOGOUHBIX DPeaKnui, HPHBOASIIHUX
K 06pa30BaHHIO OCHOBHHIX COJIEfi, PacTBOPHAMOCTL KOTOPHIX OT/HYa-
€TC OT pPaCTBOPHMOCTH CHKKATHBA. :

Han6osee pacnpocrpanennbiv cmocobom  sinsercs HoJIyueHne
CHKKAaTHBOB B pactBope. Ilo 3Tomy cmocoby pPeaknuio MeXAy KHC-
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Puec. 3.2. Texuonoruueckas cXxeMa MOJYYeHHS OCaxXJAeHHOTo HaTeHaTa KoBaibTa:

I — peaktop; 2, 3, 4 — MeDHHKH; § — PeaxTop AJA OCaXKACHHA; 6 — xoHmEeHCATOp; 7 — pasje-
JNHTENbHBIR éoc’yn; 8 — huabTP; 9 -— NPOMEKYTOUHAA eMKOCTb; 10 — Hacoc

JOTOR H COeIHHEHHEM MeTaJjia IPOBOJAT B cpele paCTBOp}/ITe(.;IH,
H CHKKaTHB BHINYCKaeTCs B BHJE pacTBopa C OmnpejeseHHOH KOH
HeHTpauueli akTHBHOTO MeTaJlia. ]
PFa puc. 3.2 mpHBezeHa TeXHOJIOTHUECKAas CxeMa mpouecca no
JY4YeHHs OCaxKAeHHOro HagreHaTa Ko0aJjbTa MO pEaKIHH:

2RCOONa + C050,4-7H,0 —> (RC00),Co + Na;SO, + 7H,0.

TexHOJOTHYECKHH Npoece BKJIOYaer cjaepylollne OCHOBHBIE one:
panuu: HeHTpasjH3anHi0 HaQTEHOBBIX KHCJIOT; OCaxleHHe gggg;g
Ba; OCyLIKy pacTBOpa CHKKaTHBA; QUJIBTPANHIO pPacTBOpa
Ba; (pacoBKy roTOBOro mpojaykra B Tapy.

HefiTpann3anuio HaQTEHOBHIX KHCJIOT NPOBOJAT B peaxropeﬂéa ngcumescis-
90°C B TeyeHne 2—3 u npu nepeMemuBaHuu, Ocaxc/leHHe CHKKAT - HﬂyHS B
NS0T B PEaKTOpe 9, B KOTOPHA 3arpyXaioT pacTBop HadTeHaTa nﬂupne eMeIEu-
aktopa 1. Tlocae marpeBa storo pactsopa jfo 80°C 3arpyx;axorn gBo ﬂ;; MLk
BaHHH TOJAYOJd H pacTBop cyabdaTa KoGajbTa H3 MepHHKAa 4 u NMpOBOJA
ﬂeﬂﬂﬁgﬂxﬁig?{i?ﬂun npomecca pEAKMHOHHOR MacCe JAlOT OTCTOSTBCA. an;x;uu
BOJAHBIH cJOH (MATOYHHK) CJHBAIOT YE€PE3 HHXKHHH LITYyLEp Qeaxs-ropa, anpggoﬂgg
CHKKATHBA [POMHBAIOT BOJOH OT Bonopacmopumuxoco.neﬁ. aTeM ﬁp BOLAT
OTFOHKY BOAH A43€OTPONHHM MeTojom mnpu 100—110°C. _ HMonyuerHn cuxxﬁms
pacTBOp CHKKATHBA GHIBTPYIOT HAa GHAbTpe &; OYHLIEHHBIA FOTOBHH o SHKKATHD
coGupaloT B eMkoctd 9, oTkyla ero ¢acylor B Tapy HJIH Iep
B nexa-noTpeGHTeNH 3TOro Ke 3aBOJA.

202

3.2, NPUPOAHBIE CMOJIb!

C pasButuem xuMuu II0/THMEPOB NMPHPOJHBIE CMOJIBI YTPATHAH CBOE -
SHaYeHHE KaK OCHOBHOE CHIpDbe B MNPOH3BOACTBE JIAKOKDACOYHBIX
MarepuayoB. B oCHOBHOM OHH HCHOJB3YIOTCS B KauecTe Moaubu-
KaTOPOB CHHTETHYECKHX MOJHMEPOB HJH KaK HOGABKH K HUM.

Ilpuponteie cMoan mpeacraBasior co6oil CTEKJIOBHAHEIE BeHlecT-
Ba DAsJMYHOH CTENeHH MPO3PayHOCTH M OKpacku. Bee NPHPOJHEIE
CMOJIBI (32 HCKJIOYEHHeM Liesiaxa) PAcCTHTEJIBHOTO NMPOUCXOXKAEHHUS
H COZepXKarca B 0ajnb3aMax — XKHAKHX  BBUIEJEHHSX pacreHnus.
Cmom006pasoBanre mpoucxogut B pesyJabraTe HCHapeHHS XKHAKOM
YacTH Gajb3aMa, BO3MOXKHO C OZHOBDEMEHHLIM NPOTEKaHHEM Iipo-
I€CCOB OKHCJIEHHS H MOJHMEPH3AIHH.

BoabumncTBO npupognbix ¢MOM 1O6HBAIT B CTpaHax C TpomH-
YECKHM KJauMaToM. HekoTopbie cMoJbl («Mosogbie») cobupaioT He-
NIOCPEACTBEHHO C JepeBbeB, ADYTHE H3BJEKAOT H3-MOJ KopHeii
AepeBbeB C HEGOJBUIONH TJ1yGHHEL (moyuckonaemeie) uan no6nLBa-
IOT H3-TOJ 3eMJIH (HCKOmaembie). '

‘XumHuueckuil cocTaB GOJbLIHHCTBA IPHPOJAHBIX CMOJI HEH3BECTeH,
Pacrutenbirie cMosnl cogepiar pesuHoJIoBble (CMOJSIHBIE) KHCJIO-
TBl M HHOrZa apOMaTHYeCKHe KHCJIOTbI, DE3HHOMH (OZHO- H MHOrO~
aTOMHBIE CMOJIAHbIE CHHPTBI), 3GHPH 3THX KHCAOT H CIHPTOB.

Kpome Toro, B cmosax moryT mpucyrcrsoBath 3QupHbLE Macaa H
BoOjaA. :

3.2.1. Kanuchons u ee npousBogHbie

Kanndonb — cmona pacrurensuoro MPOUCXOXKAEHHSA, MNOJyYaeMas
H3 CMOJIAHBIX BBIZEJIEHHI XBOHHBIX HepeBbeB.
ITo xumuyeckoMy cocrasy KaHH}oJb npeacTaBasger coboll cMech
H3OMEpHLIX CMOJAHBIX KHCJIOT CooH3oOp M RHPHHIX KHCJOT.
HanGosee ycrofiuuBeIMU H30OMepaMH CMOSHEIX KHCJOT SBJSIOT-
C abHeTHHOBAs W [-TUMapoBas KHCJIOTHL

HsC  COOH HsC  COOH

HaC HaC

CH(CH3)5 CH(CH3),

abueTUHOBAA KMCNOTa { - numaposan kucnoTa

Ocranbuble H30Mepbl MeHee YCTOHYHBH H GHCTPO mepexoisiT B
abHeTHHOBYIO KHCJIOTY. :
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B 3apucuMocTH OT cnocofa noJydeHHs DPasJHyaloT KaHH(OJb
JKHBHYHYIO, 3KCTPAKIHOHHYIO H TaJJIOBYIO.

Jlas mpoM3BOACTBA X HBHYHOH KaHU(OJM HCHOJL3YIOT JKHBHLY, Ipel-
CTABJISIONYI0 COGOM CMOJHCTHIH COK, BBITEKAWOWHHA H3 HAJpe30B B KOpeé XBOHHHIX
nepeBbeB. CobpaHHas KuBHLIA coflepkuT 80% KHCIOT XKaHHGOJIH H  OKOJIO
20% cxkunufapa. OunmmeHHyo OT Cephl JKHBHIY NOAAIOT B HENpPEPHIBHO AEHCTBYIO-
MY KaHH(OJEBAPOYHYIO KOJOHHY, B KOTOpOH OCTpPHIM HOApOM OTTOHSIOT CKHIH-
aap.

pChIprM a8 TpOH3BOACTBA OJKCTpaKULHOHHOH Kauudosu aBisercd
IHEBHIH COCHOBHI ocMos (cTapse ocmonuBunecs muH), CymHocTh cnocoba 3a-
KJII0Yaercss B H3TOTOBJEHHH H3 NHEBOT'O OCMOJIA TEXHHYECKOR IIeNE, H3 KOTOpOH
SKCTPAKIIHEHi PACTBOPHTENSAMH H3BJEKAT KaHHGOJD.

TannoBylo KkKaHHGOAbL NOJYYalOT U3 TAJNIOBOTO Macjd, SABJSIOLIErocs OT-
X0M0M IEJTIOI03HO-6YMAaKHOH [P OMEIIIVIEHHOCTH.

Huxe npuBofuTCS NpHMepHHI COCTaB TAMJIOBOTO Macia, KOTOphiff KoqebJeT-

s B HeOOJbIHHX npellesax B 3aBHCHMOCTH OT chIOBHﬁ NpOHU3BOACTBA: 2XKHpHBIE

KUCOTH — 40%, cmossiuble KHCJIOTH — 40, neoMuuIsieMble mpumecH — 10, npoune
npumecd — 109%.

IlpH AUCTHJALMH TaJJ0OBOTO Macja MOXHO IOJYYHTb HOCTATOYHO YHCTHE
bpaxiuy CMOJSHHX KUCJAOT (KaHH(OJb) H KHPHBIX KHCJOT (AHCTHIUIHDOBaHHOE
TaJNIOBOE MAacio).

JKusnuHas xanuosb OTJIHYAETCH NOBLIIEHHOH XpYIKOCTbIO; I[BeT ee KoJjel-
JeTcst OT CBETJIO-KeJNTOro M0 KopuuHeBoro, UncTas kaHudosb, colepikamasi He-
3HAYHTEJBHOE KOJHUYECTBO mpHMeceil, uMeeT GoJee CBETJYIO oKpacky. TemmepaTypa
pasmardenns kauudoan 60 °C.

JkcTpakiHOHHAs KaHHGOJIb TeMHee JKHBHYHOM, COMepXKHT OGosblme mnpuHmecel
H HMeeT GoJee HH3KYyI0 Temmeparypy pasmsrdeHHs (50°C); collepxkaHue cmodd-
HBIX KHCJIOT B Hell cocTaBasieT okousio 75%.

CyluiecTBeHHHIMH HeJOCTaTKaMH KaHH(OJH, IpelHasHAYeHHOH
IJI HCIONB30BAHHS B JAaKOKPAaCOYHHIX MaTepHaJax, SABJSIOTCS:
CpaBHHTEJHHO HH3Kasi TeMmeparypa pasMsATYeHHs, BHICOKOE KHCJOT-
HOe YHCJIO, HH3Kasi BOJOCTOHKOCTb, MSITKOCTb, XPYNKOCTb, JHIKOCTb
H Majas yCTOHYHBOCTbH K OKHCJIEHHIO Ha BO3AYXe, IPHBOASILETOK ee
NOTeMHEHHIO.

HauGosiee 1IHPOKO mpHMeHsieMOfi MOKa elle 0ocTaeTCs KHBHUHAs
KaHH(pOJb, KOTOpas HCHOJB3YETCS BO MHOTHX OTpacasix (B MELIO-
BapeHHOH NpOMBILIJIEHHOCTH, B NPOH3BOACTBe OyMarH, J1aKOKpacoy-
HOH OpPOMBILIIEHHOCTH, NPOU3BOACTBE CHHTETHYECKOTO Kaydyka
HT &.).

DKCTPaKUHOHHYIO KaHH(}OJb MOXHO NPHMEHATb B TeX XK€ Npo-
H3BOJICTBAX, YTO H KHBHYHYIO (KpOMe NPOH3BOJCTB BHICIIHX COPTOB
Oymaru H MBLIA).

KaHugons 06bUHO He IPHMEHSIOT B Ka4ecTBe CaMOCTOSATeJbHOro
N1IeHK00Opa3yIollero BeIlecTBa, HO 4acTO HCMOJb3YIOT IJs MOZH-
buunpoBaHMsa MPHPOLHHX (KOMAJOB) M CHHTeTHuecKHX ((heHomo-
¢bopMasbIeTHAHBIX, aJKUIHBIX H AD.) OJMTOMEDOB.

Hlupokoe mpuMeHeHHe B JIAKOKPACOYHOH NPOMHILIEHHOCTH Ha-
XOAAT NpOAYKTH 00paboTKH M MoaubHKauuu Kanugoan, obaanaio-
mHe Gosiee BHICOKHMH XapaKTepHCTHKAMH IO CPaBHEHHIO C KaHH-
(hoabio.
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b K HHM OTHOCATCA: pesnHaTHl, 3GHPH KaHH(DOJH, aALyKThl KaHH-
OJIH.

Pe3snHaTH—CONH CMONAHBIX KHCAOT KaHH(oaH CioHysCOOMe,

Hx nonyualor ocaxjeHHeM H3 BOLHO-IIEJOYHBIX PacCTBOPOB CMOJIS-
HBIX KHCJIOT MeTaJjllaMH HJIH CILJIaBJIeHHEeM OKCHAOB 3THX METaJJOB
¢ KaHH}OJBbIO. PesnHaThl XOpOWIO PacTBOPHMBL B yalT-cupuTe H
COBMEeCTHMBbI ¢ MacaaMH. B kayecTBe CHKKaTHBOB LIHPOKOE MpHMe-
HEHHe HaXONAT DE3HHATHl TAXKEJHX MeTaJuloB. Pe3uHaT HaTpus,
00s1afa10MHA XOPOUIMMH MOIOIIMMH CBOHCTBAMH H CHOCOGHOCTBIO K
NeHO00pa30BaNHIO, IPHMEHSIOT B IPOU3BOJACTBE MHLJA.

Boanble KoanOHIHBE PacTBOPbHl DE3HHATOB HATPHS W KaJus
ABJAIOTCA XOPOWIMMH 3MYJIBraTOpPaMH, HCIOIB3YeMbIMH IIPH MOJY-
YeHHH NOJUMEpPOB 3MYJbCHOHHHM CHOCOGOM.

ObupH KaHUGOJH UIHPOKO NPHMEHSIOTCS B JIAKOKpacoy-
H&))ﬁ NPOMBIIEHHOCTH. B OCHOBHOM HCIOJIB3yeTCS TJaHIlepHUHOBHIH
acup

CHy;-0-CO-CygHyg

|
Cle-O-CO-Cngg
« CHy-0-CO-CygHyg

H [EHTa3pHTPHTOBLIH 3GUD
C'HZ_ O - CO - C19H29

£ 4gHog - CO= 0= HyC-C=CHy=0-CO=-CygHpg
CHy-0-CO=-CygHag

[IpenmymiecTBOM 3THX 3HPOB MO CPaBHEHHIO C KaHH(OJBIO
SABJIAETCA HH3KOe KHCJIOTHOE YHCJO, YTO TO3BOJSIeT NPHMEHSITh HX
B Pa3JIHYHBIX JAKOKPACOUHLIX KOMIOSHIIHAX.

[enrasputpuToBhie 3hHupH 06aagaloT GoJee 1eHHBIMH CBOHCT-
BAaMH, yeM ryHuepHHOBHe. OHH HMeIoT Goslee BEICOKYIO TeMnepaTypy
pasMsryenus, CnNOCOGCTBYIOT NMOBHIUIEHHIO CKOPOCTH BHICBIXaHHS MO-
KDBITHII NPH J0GaBJEHHH K Da3JMYHEM IJIEHKOOOGpAasylouuM Be-
IecTBaM W MOBHILUIEHHIO TBEPLOCTH MOKPHITHH. [leHTaspHTPHTOBH
a¢up KaHH(OIH U TYHrOBOE MAacjO NPHAAIOT MOKDHLITHSIM BBICOKY 10
BOJOCTOHKOCTb, YTO OOYCJOBHJIO WX IPHMEHEHHe B JaKax Iasl
OKpAaCKH MODCKHX CYAO0B, CaMOJIETOB H T. I. :

ApnykTe KaHudoaun B jpakokpacoyHoi IpOMBILILIeHH O~
CTH Haulesl NpUMEeHeHHe afAYKT KaHH(DOJH, MOJIyyaeMblii MO peax-
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nuH Juasca — Aspiepa B3aHMOAEHCTBHEM MaJIEHHOBOrO aHTHAPHAA
¢ l-nuMapoBO# KHCJIOTOR

HC—CO
+ | o —
HC—CO

H3C
CH(CH3))
ManenHoBbLIR

BONMMapoBan KUCNoTa
ne P ansgerva

H3C, COOH BRI

0
V4
——> HyC CH—C :

CHCHy), | o
CH—C
A
agfyKT 6]

DTOT agAyKT MOXeT GHTb HCNOJb30BaH KakK N06aBKa K ADYTHM
IJIEHKOOGpa3yIOHM  BellleCTBAM, CIOCOGCTBYIONLAS  MOBBILIEHHIO
TBEPAOCTH H IJISAHLA MOKPHITHS.

AnnyKT MaJeHHOBOTO AHTHAPHAA W KaHH(pOJIH MOXKHO IpHMe-
HSITh B KaueCTBE TPEXOCHOBHOH KHCJOTH B NPOH3BOACTBE HEKOTOPHIX
CHHTETHYECKHX CMOJ H B KaueCTBe 3aMeHHTeJed CIHPTOPaCTBOPH-
MHIX NPHPOAHBIX CMOJ B HEKOTODBIX JaKax, HalpuMep B HHTpaT-
ILEJLTIOIO3HBIX.

3.2.2. Apyrxe NpMPOAHbIE CMONBI

SHTapb OTHOCHTCS K TpyNIe HCKONMAaeMbIX CMOJ, He yTPaTHBIIMX
CBOEro 3HAYeHHS B NPOM3BOACTBE JAKOB. ABJfeTCS CMOJIOH OTXKHB-
LIHX XBOHHBIX NepeBbeB. BceTpeuaercss siHTaph B BHae KyCKOB OT
JKEJTOBAaTOrO 4O OYpOro LBeTa; ROGhBalOT ero Ha Geperax Baaruii-
ckoro mopst  Ha CaxaJjnHe. )

B snrape conepxurcs 70% mnoand3(GupoB SHTApHOH KUC/IOTHI.
KHCJIOTHOe YHCJIO CMOJbl cocraBister 14—97%, rtemneparypa pas-
msiruegnst 170—180°C. durapp pacrBopsercs B apoMaTHYeCKHX
yraesofoponax H ckunuaape. OcHoBHas Macca AHTaps B KPYNHBIX
Kyckax (10 10 Kr) wucroab3yeTcsl AJis IPOMSBOACTBA YKpalleHHH,
a OTXOAH W MeJKHH SIHTapb— B JJAKOKDACOYHOH MPOMBILIIEHHOCTH.
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Hst cHuxenus Temneparypsl pasmsrueHns po 70—90°C amraps
0JaBsT, HO IPH 3TOM OH T€MHeeT BCJEACTBHE YAaCTHYHOH [eCTPYK-
LHH.

SlHTapnble JakH HaxoAAT OrpaHHYEHHOe NPHMEHEHHE B NpPOH3-
BOJICTBE 3JIeKTPOH3OJSILHOHHEIX H KOHCEPBHBIX JakoB. [pyrue mpu-
ponHble cMOJBl (UIeJJiaK, JaMMmapa, CaHAapak H T. 1.), HMeBLIHE
OTrpaHHYeHHOe NpHMEHeHHE, B HAcTOsllee BpeMs He HCHO/b3yIOTCS
B HapOJHOM XO03AHCTBe.

3.3. 5OUPBI LENNIONO3bl M JIAKM HA UX OCHOBE

Llennonosa OTHOCHTCS K Tpynne BHCUIHX NOJHCaXapHAOB, SIBJSAIO-
I(HXCSl NPHPOJHBIMH BHICOKOMOJIEKYJISIPHEIMH COefHHEHHAMH. Moue-
KyJy LeJTI0J03b, NOCTPOEHHYI0 H3 OIDOMHOrO YHCJa 3BeHbeB MO-
HOCaxapHIOB, MOXKHO NPEACTaBHTH cJeaylomel ¢(opMyJIoi:

CH,OH CH,0H
0 Q
oH OJ KoH ©
HO
OH OH

Lenmoso3sa sBJsieTCSl TJABHOH COCTaBHOH YacThbi0 KJIETOYHBIX
CTEHOK pacTeHHH H NpHAAeT pacTHTEJbHOH TKAaHH MeXaHHYECKYIO
fIPOYHOCTD.

Uuncras weJ1i0J03a mpeacraBisieT coGOH BOJIOKHHCTOE — Gejoe
BelmecTso Ges 3amaxa, HEpacTBODHMOE B OPraHHYECKHX DacTBOPH-
TeJisIX, B BOAHBIX PacTBOpax IleJoyed H B pasbaBjeHHHX MHHe-
paabHHX KucJoTax. [logo6HO cnHpTaM OHA BCTynaeT B XHMHYECKOE
B3aHMOJEHCTBHE ¢ KOHUEHTPHPOBAHHHIMH MHHEDAaJbHHIMH H OPTaHH-
YeCKHMH KHCJIOTaMH ¢ 06pa3oBaHHeM CJOXKHHX 3¢HpoB. [Ipu Harpe-
BaHHH B MPHCYTCTBHH KHCJOPOAA LeEJIIJI03a pasJiaraercs, He IJa-
BSICh, y2Ke NpH TeMnepatype 100 °C.

XHMHYECKHE NPOH3BOAHBIE LEJLIIOJNO3E, NPHMEHSEMBE B JAaKO-
KPAaCOYHOH NPOMBIUIJIEHHOCTH, NPEACTABJSIOT CO60H ee supel. ITO
TBEpAHE aMOpQHHE MNJEHKOOOpa3yiolHe BEUIECTBA, CHOCOGHBIE
06pa30BbIBaTh NpH OOBIYHHX TEMNEPATYPaX HPOYHBIE NOKPHITHS H3
PacrBOpOB B OPraHHYECKHX DACTBOPHTEJISIX.

Odupsl LeIION03bl MOAPASAEIAIOTCS Ha NPOCTHE H CJIOKHBLE.
K npocteiM 3dupaM LeJIION03H OTHOCSATCSA 3THJIEJLI0N03a, GeH-
3HJIEJIIION038, METHJLEJJI0N03a H KapGOKCHMEeTHJLe 01033,
K cnoxneM 3¢HpaM 1eJJI07036 OTHOCATCS HHTpAT H aleraT ued-
JIOJI03Bl H CMellaHHBlE 3(QHDPH — aneTo0yTHPAT H aUeTONPONHOHAT
11€JIJTI0JIO3HL.

Kaaccupukanns 5pupOB LEeNII0N03H NpeacTaBaeHa Ha pHc. 3.3
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3.3.1. Hurpar yennionossl

B konune XIX Beka HHTpaT uEJJIOJO3bl -HAa9aJH HCHOJB3OBATH IJIS
[OJIyHeHHsT HCKYCCTBEHHOTO BOJIOKHA W B Ka4eCTBe MJIEHK00Gpasyio-
mero BemecTBa. [0 BHeUIHeMy BHJYy HHTPAaT LEJJIOJO3H — BOJOK-
HHCTOE BelecTBO 6esoro HJH XKeJTOBaTOro IiBeTa.

CuipbeM 115t NOJYYEHHS HHTPATa UEJIIOJO3H SABJAIOTCS XJOMOK H ILPEBECHI({):.
HurpoBalne LeII0N03H OGHUYHO TNPOBOJAT CMECHI0 A30THOM H CEpHOH HKHCIJ*IHA:
Tlpu 3Tom npOTeKaer Psj CAOKHBIX XHMHUECKHX peakuHii — srepHQuKall ﬂfomeﬁ
POKCHJIBLHBIX TPYIN, YACTHIHOE OMBLUIEHHE HHTPOS(QHPOB KHCJIOTAMH HHTPY
CMecH M yaCTHYHAS JECTPYKLHs Lemedl memnonosH. B pesyasrare nporexaﬁmm
9THX peakUHii CTeNneHb NOJHMEPH3AlHH CHHXKaercsi JO 150—300, uyto cnoco }((:;:
BYeT YJyYLIEHHIO PACTBOPHMOCTH IOJYYEHHBIX NPOJYKTOB NHPH COXpAHEHHH Me
HHUECKHX CBOMCTB, TeMIepaTypy HHTPOBAHHS BHOHPAWT C TAKHM  DAacueToM,
YTO6H [0/ HEXEJATebHBIX MPOLECCOB CBECTH 1O MHHHMyMA. Kak mpaguio,

o
HHTpOBAHHE NpOBOAAT mpu TeMmmeparype 35—40°C. )
pSTepu(pHKaumo THADOKCHJIGHEIX TDYIMI MOXKHO TpEACTABHTb  CJACIyIOIIeH

CXEMOH:

[Monyuuts noamsiii 3GHp UELMOJ03bl (TPHHHTPAT LEJJIIONO3b) MOKA NPAaKTH-

YeCKH HE€ yJaJjoch. . .
Creneds HHTPOBAHHA 3aBHCHT B 60JibIIell CTENeHH OT CONepXKaHUg BOALI B

HHTpYIOIIEH CMecH, UeM OT COOTHOUIEHHs a30THON M cepHo# kucsot. IloHuKexne
KOHIIEHTPALHH HHTPYIOIEH CMECH CHOCOGCTBYET YMEHBIIEHHIO WHCAR 3TepuHiH-
POBAHHBIX T'HJPOKCHJBHEIX TPYHIL

B 3aBHCHMOCTH OT COJAepXKaHHsI a30Ta B HHTpaTe LeJJI0JO03H
pasnpyalor cleAylomie MPOLYKTH: KOJJOKCHJIHH (COaepKaHHe
asora 11—12%); nupokoJaJOxHH (ComepXaHue asora 12—
125%) n nupoKCcHIHH (ColepkaHHe asora 12,6—13,5).

C yBesnuueHHeM COJepKaHH a30Ta B HHTPATe LEJLII0J03bl BO3-
pacTaer ero CHOCOGHOCTb B3PHIBATHCA. [l CHHIKEHHST B3DbIBO-
ONACHOCTH KOJIJIOKCHJIHH OOBIMHO MPONHTHIBAIOT 3TaHOJOM.

B 11aKOKpaCOYHOH NPOMBIUIJIEHHOCTH OOLIYHO HCIOJB3YIT KOJI-
JIOKCHJIMH, KOTOPHIfi pacTBOpSIETCA B KETOHAX, CJOXKHHX 3dupax,
IIHKJOTeKCaHOHEe; CIHPTH BH3HBAIOT JHLIb ero Halyxanue.

NpocTuie Cnoxnuie AgetonponuoHat
KapboxcumeTnn- gwupbl Jtupbl uenror03b! Ipupot uenAwnola
yennnola

N Pl

S1an- Bensna- Hurpar Agerat AueroByTnpat
ueMni:oMn,gaa wennono3a yenmono3a UENA0AO3L! UERRONOIH Uenrionoss

Pue. 3.3. Knaccudbukanus 3pHpoB HENLTION03H
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Huxe npuBesiensl 061acTH mpHMEHEHHS KOJUIOKCHJWHA DAasJHd-
HBIX MapoK:

Bsiakocts, rpaa.

MapKa KOJVIOKCHIHHA Suraepa TlpuMmenenue

BricokoBsiskuit (BB) 1,9—2,2 Koxeseunsle u H30MA1HOH-
HbIE JaKH

CpenHeBsiskufi (CB) 1,31—1,89 Jlaku mo HepeBy, kieu

Huskopsskuit (HB) 1,11—1,30 Jlake gas rpydrToB, UImarie-
BOK

Becbma Hu3koBsisxkuit (BHB) 1,03—1,10 Jlakxu 1mo Meramny, asro-
aMaJu

[Moaycexyn gHoit BSA3KOCTH 0,98—1,02 Jlakn pnis meGenn, Gymaru

(TICB)

HuskoBsiskuil KOJIOKCHINH, 06nazast Jydqures PaCTBOPHMOCTBIO,
o6pasyer pacTBOpBl ¢ GOJBIUIHM COAEPXKAHHEM HeJeTYYHX BeILecTs.
Onnako OH He MOXeT GHITH DEKOMEeHIO0BaH B KauecTBe nJjeHKoob6pa-
3yIOIlero BewleCTBA B TeX CJydasX, KOrga TpeGyIOTCS  BBICOKas
IPOYHOCTD H JOJNTOBEYHOCTb NOKPHITHA. K 1OCTOMHCTBAM HHM3KOBA3-
KOro KOJIJIOKCHJIHHA CJIeLyeT OTHECTH GeCUBeTHOCTb ero PacTBOPOB.

Hutpar nennionoss: 6es 106aBok 06pasyer oGpaTHMEe HOKpHI-
THS C HeBBHICOKHMH ajresues, 3JaCTHYHOCTBIO H TJAgHUEeM. Jlas
YJIyYUIeHHs NepedHCJeHHBIX CBOMCTB HHTPAT LEJLTIONO03Bl MJacTHdH-
UHDYIOT MOHOMEDHBIMH H MOJHMEDHBIMH 3GHpaMH anHbATHIECKHX
H apOMaTHYECKHX KHCJOT, a TaKXke HEeBHICHIXAIOMHMH pacTHTeNb-
HBIMH MacCJiaMH.

[Ipu nobGapneHun K HHTPATY LEJIIOJNO3B CHHTETHUECKHX MOJHMe-
POB, CHOCOGHBIX K 006pasOBAaHHIO CETYATHIX CTPYKTYp H COBMELLA0-
IHUXCA € HHTPATOM LEJJIIONO03Bl, MOXHO MOJyYaThb HeOGpaTHMBle
NOKPHTHS. TakuM 06pasoM, aCCOPTHMEHT HHTPOJAKOB H 06aacTH
UX NpHMeHeHHs] MOTYT ObITh pacUIHpPEHHL.

[TokpHITHA Ha OCHOBE HHTpATa UEJJIIONO3B OTJHIAKTCS TBep1O-
CTBIO, 3JaCTHYHOCTBIO, aTMOC(HEPOCTORKOCTBIO, §eH30- U MAaCJOCTOl-
KOCTBIO. DTH CBOHCTBA OMpEeJeJAIOT H OGJACTH NpHMEHEeHHS HHUTDO-
JIAKOBHX MaTepHaJsoB. MX HCNONBb3yOT AJs OKPACKH TPY30BHIX H
JIETKOBbIX aBTOMOGHJIEH, METaJJOPeXYImHX CTaHKOB, eTaJel, npH-
0opoB, H3nenuit U3 ApeBeCHHB! (MeGenb, GYTJAAPH A5 paauonpuem-
HHKOB H TeJEBH30DOB, KapaHAAWK U T. I.), JUTHIX AeTajedl B Tpak-
TOPO- H MalIHHOCTPOEHHH.

Jlaku, HaHOCHMBle MO MeTasay, OGBIYHO cogepxar 20—509%
(Macc.) ankHIHHX, (GEHONIO- H aMHHOMOPMANbIETHAHBIX OJHIOME-
POB, BHIIOHAIOIMHX POJb MOAHOHKATOPOB H MJIaCTH(OHKATOPOB.
Jas moJiyueHHss BHCOKO03J1aCTHUHBIX NDOKPHTHH (HampHMep, 1o Ko-
e HJH JpEBeCHHEe) mJacTHGhHKAnHsA OCYIeCTBJISeTCS BBEEZEHHEM B
peuentypy Jaka AulyTHadTalaTa HJIH KAacTOPOBOrO MacJja.

BunyckaloTcsl TakXe JaKH Ha HHTpaTe LEJII0J03H 6€3 MOJH-
(bHKaTOpOB, HA3bIBAEMDBIE YANOHAAKAMU. DTH MaTepHAJH XapaKTe-
PH3YIOTCS HH3KHM COJepXKaHHeM HeJeTyuHx Bemects (8—10%),
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NO3TOMY HaXOAAT OrpaHHYeHHOEe NpHMeHeHHe — B TeX CJydasX, KoT-
Aa TpefyeTcs NoJydeHHe TOHKOCJOHHOro NOKPBITHA. 5 A
XoTs1 Moau(pHKanHs HUTPaTIe JI0N03HbIX JaKOB CIOCOOCTBYE
yBEJHUEHHIO COJepXKaHus HEJeTydHX BElleCTB, BCE XKe He yRaercs
coznaTh MaTepuaabl ¢ 40—60%-HOl KOHIEHTpalHed CyXOro Bellle-
CTBa, 4TO NpEnsATCTBYeT GoJee UIHPOKOMY NPHMEHEHHIO HHTpaTUes-
aTepHaJIoB.
mm]lé)csggzrhéne I1)moxoﬁ aAresHd K MeTaJjjiaM HHTPaTUeNJII0J03HbIe
MaTepHaJbl HaHOCST Ha NpeIBapuTeJbHO 3arpyHTOBaHHblE MOBEpX-
gocTH. Ilocse BbICHIXaHHs 00pas3yloTcs IOJyMaTOBble IIOKPLITHI,
KOTOpbIE TIOMUPYIOT AJS MOJYYeHHs 3epKaJbHOro IVISHI.
" TIlo cpaBHEHHIO C APYTHMH  JIAKOKDACOYHBIMH MaToepHaJIaMH-
HHTPATLeJI0/I03Hble MaTepHaJpl 00Ja4aloT MOBbILIeHHOM ropioue
CTHIO H B3PLIBOONACHOCTBIO.

3.3.2. AueraTbi UEeNnOnNo3bl

AupeTar neaaioao035bl NOJYHaloT IyreM KaTajJHTHHECKOro amie-
THJHPOBAHHS LEJII0JN03bl YKCYCHBIM aHTHIPHIOM. ITpu sTom obpa-
3yercs TpuaneTar 1eJJI0I03b:

[C6H702(0H)3]n + 3n(CH3CO)2 —_—>

-—> [C6H7(OCOCH3)3]n + 3nCH3COOH .

C yMeHblileHHeM CTelleHH sTepHHKauuu yBeJHIHBaeTcs pacTbo-
PHMOCTD aleTara LeJTIoN03bl, I03TOMy B JJAKOKPACOUHOH IIpOMDIII-
JIEHHOCTH WCIIOJb3yeTCsl Auauerar, IojyuaeMbld B pesyJbTare da-
CTHUHOTO OMBLJIEHHS aueTaTHbIX TPYNN TpHAULeTaTa IeJJIoJI03bl.

[lo BHelmHeMmy BHIy TPHALETaT LEJJIIONO03H — aMOPQHHH nogg-
oK Gesoro msera ¢ TeMmeparypoll ImaaBiaeHns okojo 300 °C.
AyeTaT nenmosio3nl TPYAHO BOCIHJIaMeHAeTCS H MOYTH He TOpHT.
[TOKpLITHS HAa €ro OCHOBE MeHee BOZOCTOHKH, YeM MOKDHTHA Ha_
OCHOBE HHTPATa LEeJIOJO3H, B GHCTpo cTapetoT. Ilnoxas coBmecTn
MOCTB ¢ MJACTHQHKATOpPaMH H APYTHMH IJIEHKOOGpasylomHMHU
BelIeCTBAMH OTPaHHUHBAET ero NpHMEHeHHe B JIAKOKPACOYHOM Npo-
MHIXTg};O;gI;THpaT LeJaaioa03b NpeiCTaBser coGoit cume-
IaHHbLIA 9QHUP YKCYCHOH H MaC/ISHOH KHCJIOT, MOJYydYaeMbii B pe-
3yJbTaTe B3AHMOXEHCTBHS IENMIOJNO03B C YKCYCHOH H MacJsHOH
KHCJOTaMu. B oTJHuYHe OT aueTara LeJJII0J03bl OH XOPOLIO COB-
Melnaercst co MHOTHMH MJacTHOHKaTOpaMH, B JaCTHOCTH C aJKHA-
HBIMH CMOJAMH, NOJHBHHHIALETaTOM, aKpHJIaTaMu H Ap. ITo BHew-
HeMy BHAY 3TO BOJIOKHHCTbIH HJIH KYCKOBOH MaTepHaJl. Anerobyru-
paT 1eJJII0N03bl XOpOUIO DAcTBOPHM BO MHOTHX  PaCTBODHTEJSX.
MpucyrcrBue OyTHpaNbHLIX TPYHN NpHAAET 92¢>np03(1: NIOBHIIIEHHYIO
TepMOCTOHKOCTb (TeMiepaTypa pasMsrieHus 30 °C).
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Anero6yTupar weNMONO3H NPHMEHSIOT B IPOH3BOACTBE JIAKOB
AJS NOJyHeHHS CBETO-, TemJO- W 4TMOC(HEepOCTOHKHX IOKPLITHIL.
Ero ncnosesylor B nponsBoacTBe M3OJSLHH 1J51 3JIEKTPHYIECKHX Ka-

Oenedt, noaBepraeMbix AefCTBHIO CMa30YHBLIX Maces H IOBBILEHHbIX
TeMneparyp.

3.3.3. NMpocTbie 3¢upbi Lennonosbl

IIpocTeie s3¢upH 1ENTON08b [OYHAI0T NpH B3aHMOAEHCTBHH eJ-
JII0JIO3b € AJIKHJI- WJIH apHJXJOPHAAMH B LIEJOYHON cpene:

[C6H705(0H)3)n + 3,RCT M2 [C(H,0,(0R), ], + 3nNaCl+ 3nH,0,

OTa peakuns Heo6paThHMa, NOSTOMy CTeleHb sTepudHKa HH
MOKHO peryJHpoBaTh TOJIBKO COOTHOUIGHHEM HCXOAHBIX KOMIOHEH-
TOB. B TeXHOJIOTWH 1aKOKPaCOYHBIX MaTepHaJoB HCIIOJB3YIOT 3THJI-,
OeH3HJI-, METHJI- H KapGOKCHMETHIENTI0NO03Y.

OTHJLNENN0103a NOAYIaeTCS NPH  B3aHMOLEHCTBUH ueJ-
JIOJI0SbI C STHAXJIODHAOM B Ulen04HO# cpeme. Ilo BHemHeMmy Bugy
STHILEJN0J1032 — NOPOIIOK Gesoro mBeTa, pacTBOPHMHI B apoMa-
THYeCKHX YIVIEBOJOpPORAX, aleTarax, XJOPHPOBAaHHBIX YIJEBONOPO-
Aax; HabyxaeT B cnupTaX. LIeHHHIM CBOHCTBOM 3THJINEN/IIONO3D! SIB-
JIA€TCST XOpoUIasy COBMECTHMOCTb C Pa3JIHYHBIMH [JIEHKOOGPasyIom -
MH BEIECTBaMH W IJacTuukatopamn (auOyTHAdTanIaT, FHITHJI-
¢ranar, Tpukpesuapocdar, Tpudennabocdar).

OTumennionoda o6aagaeT BHCOKOH XHMHYECKON - CTOWKOCTBIO,
TeNJ10- U MOPO30CTOHKOCTBIO. ITOKPHTHS Ha ee OCHOBe XapakTepH-
3YI0TCs1 BHICOKOH MexaHHYeCKO# npousocTblo. Buarogaps nepednc-
JIEHHbIM CBOHCTBAM 3THJILEIION03A JOJATOE BpeMs HCIIOJB30BAJJach
B IIPOH3BOACTBE IIEJOUECTONKHX j1akKoB. OAHAKO B CBSI3H C IOSIBJIE-
HHeM CHHTeTHYEeCKHX CMOJ C 0oJee 1eHHLIMH CBOHCTBAMH O6JACTH
NpHMEHEeHHS 3THJIIEJII0N03H HECKOJIbKO CY3HJHCh. B OCHOBHOM OHa
HaXOAHT IIPUMEHEHHEe 4] H3TOTOBJEHHS KabeJbHbIX JIAKOB.

Bensunnennonosa noaydaercs npu BOSAeHCTBHH Ha neJ-
J107103y OeH3HJXJOpHAa B IIeJ04HOH cpene. Ilo BHEUIHEMY BHAIYy
OeH3HIeNm0NI03a — 3ePHACTLII  MOPOLIOK 2KEeJTOBATOrO uBera,
PacTBOpHMbIA B GOJBIIMHCTBE PaCTBOPHTeJel, KpOMe GeH3HHA, 3Ta-
HOJIa M TeTpaxJopuja yrJaepojaa.

[NoxpHTHSA HA OCHOBe GEeH3HJIIeJTI0N03bl XapaKTepH3yIOTCs HaH-
OoJblileli O CpaBHEHHIO C ADPYTHMH 3(GHPAMH I1eJI0J03b] ajresu-
eil, BHICOKOH BOJZOCTOHKOCTBIO H IIEJI0YeCTORKOCTBIO. K nemocratkam
CJIefyeT OTHECTH BLICOKYIO MJIACTHYHOCTb, CDaBHHTEJNBHO HH3KYIO
TeMmnepaTypy pasMArdeHus H JOCTaTOYHO BLICOKYIO CTOMMOCTB. Bee
3TO OrpaHHiHBaeT O0JaCTH NPHMEHEHHS OGeH3MJIIe/I0M03bL. Ipe-
HMYIECTBEHHO €€ HCHOJIb3YIOT B NPOH3BOACTBE 3JEKTPOH30JISIIHOH-
HBIX JIAKOB U JIAKOB JJIS1 IPOIHTKH GyMaTH.
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MeTuanennioaos3y INOJydaloT, BO3AEHCTBYST METHJXJODH-
JIOM Ha 11eJII10J103y B 1estouHof cpeje. OCO6eHHOCThIO METHJIIENII0-
JIO3Bl SIBJSETCH €e CIocOGHOCTh PAacTBOPATBHCS B BOJe NpPH colepxKa-
HHH MeToKCHJbHHX rpynn 27—32%. D10 CBOACTBO METH.IEJLTIONO-
3H 103BOJISET  NPHMEHATH ee B  IIPOM3BOACTBE  BOJHBIX
JAKOKPACO4HBIX MaTepHajoB. PacrBopuMOCTb METHJIIE/JIION03H B
BOIe BO3pacraer ¢ yMeHbUIeHHEeM TEMIEpAaTyphbl; IPH HArpeBaHHH
€e BOJHBIX PACTBOPOB BhiNafaer rejieo0pasHbiil OCaL0K.

KapGokcHMETHJUEJAT0N03a [OJy4yaeTcs npH B3aHMO-
[efiCTBHH IIeJOYHOH weJJII0J03h C MOHOXJOPYKCYCHON — KHCJOTOM:

[CgH;(OH)3], + NCICH,COOH + nNaOH —»>
—» [CgH;05(0H)5 - O - CH,COOH], + nNaCl + n H,0.

[To BHeumHeMy BHIY KapGOKCHMETHJLENI0J103a — MOPOLIKOOG-
pasHHil MJH BOJIOKHHCTHH MaTepuas. C yBelHYeHHEM COJepXKaHHA
aleTHJbHHX TPYIN BO3pacTaerT PacTBOPHMOCTb KapGOKCHMETHJIIeN-
JIIOJI03BE B BOJe.

K ap6oKCHMeTH IIENTI0N03a SIBAAETC  NOBEPXHOCTHO-aKTHBHBIM
BeleCTBOM H HTPaeT PoJb 3MYJbraTopa IpH MNOJyHdeHHH IOJHMEDOB
9MyJIbCHOHHEIM crniocoGoMm. Ee mpuMeHsloT TakXke B KauecrBe 3ary-
CTHTeJsT W cTabuau3aropa sMyJibcHil M KjeeB. B OoJplinx MacuITa-
6ax KapGOKCHMETHJIeII003a NPHMEHAETCS B NPOM3BOACTBE MO-
omux cpeactB. Ha ocHoBe MOHOKAapGOKCHMETHJIEJIIOJN03E! BHITYC-
KalOT CTPOHTeJbHble BOAOPAacTBOPHMEE  KPackH,  CIOCOOHbIE
o6pa3oBbiBaTh HeoGpaTUMEIE IOKPHITHS NpPH BO3JAEHCTBHH  COJell
MOJIHBAJIEHTHBIX METaJJIOB.

3.4. BUTYMBbI

ButyMb mpencraBasiior coboff cM0J000pasHBeE BellecTBa 4YepHOro
1BeTa— CMeCh ac(hasbToB, YIVIEBOAOPOAHBIX CMOJ, a TaKXKe MPOAYK-
TOB HMX OKHCJEHHS H moJHMepH3aunuH. Pa3jHdualoT NOPHPOJHLIE H
HCKyCCTBeHHble GHTYMB. K npHpOAHBIM OHTyMam OTHOCATCS HCKO-
naemble NPOAYKTH: acdajbThl, acPadbTHTH, acdajbTOBble HOPOAEL
KOTOpble B CBOIO OUepelb Pa3qHualoT nmo Mecty A00buu. M3 uCkyc-
CTBeHHBIX GHTYMOB HanboJiee pacnpocTpaHeHb HedTsHble OGHTYMBl H
B MeHble#l cTeneHH — CJaHUEBHE.

[To cnocoby moJydeHHs] pasjHYalOT CJelylOIHe BHIAB HCKYCCT-
BEeHHBIX GHTYMOB:

OCTAaTO4YHLBE 6HTyMbI — OCTaTKH mnocJje HpHMOﬁ Ieperouku

He(TH (MasyTHl, IYAPOHH, NOJYTYAPOHH);
KDEeKHHTOBH e GUTYMBl — [IPOLYKTH KpeKHHTa He(TH,
3KCTPAaKUHOHHB € OHTYMbl — IPOAYKTbl 3KCTPAKUHH pacT-

BOPHTEJISIMH,
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OKHCJEHHHBe OHTYMB — IPOAYKTH OKHCJEHHS HedTd HIH
OCTaTOYHBEIX OHTYMOB KHCJIOPOLOM, IapOBO3LYLIHOH CMeChblO, Cepoii,
CeJIEHOM.

Ocofyo rpynmy HCKYCCTBEHHBIX OHWTYMOB COCTAaBJSIIOT I € K H:
KaMeHHOYroJbHbie (IOMeHHBbie, KOKCOBble, ra3oBbie H 1p.), Oypo-
yroJibHbie, TOP(MsIHEE, JpeBecHbie H XKUPOBHeE (IJHIEepPHHOBHE, CTea-
PHHOBHE H AD.).

B saxokpaco4uHOH MPOMBIUIJIEHHOCTH NPHMEHSIOT HPHUPOAHBIE H
HCKyCCTBeHHBIe GHTYMBI IPYIIB «CIElHAaNbHbE.

llonyuenne, cocras u cBoiicrea GutyMoB. [Tosyuenne OIpHPOIHBIX
OUTyMOB CBOJHTCS K HX COPTHPOBKE Ha MecTe N0OBIYH M H3BJeYe-
HHI0 M3 nopoAnl actanabToB. MckyccrBeHHBle HedhTsHBIE OGHTYMBI
NONYYa0T BHICOKOTEMIIEDATYDHBIM OKHCJIEHHeM He(hTH, OCTaTOYHBIX
TYAPOHOB HJIH NOJyryApoHOB. CjaHueBble OHTYMBI NOJYHalOT H3
OPHPOJHOrO CJaHueBOro acgaJsbra myreM TepMoobpaboTki HJH
OKHCJIEHHsI CJaHUeBBIX MaceJ, JHOO 3KCTpakuHeHd pacTBOPHTEJAMH.
[lexkn moJywaioT mpH nepepaloTKe pasJHYHBIX OPraHHYECKHX Be-
ieCTB MeTOAAMH NHPOJN3a, KPEKHHTA H 1.

Hicrounnkn nosydenust GHTYMOB MaJo BJHSIOT Ha HX XHMHUYEC-
kui cocras. [das Bcex O6HTYMOB oOIHMH SIBAAIOTCH  CJejyIOMHe
KOMIIOHEHTBI: YIJIeBOJOPOAL (MHHepaJbHBIE Macjaa), yrieBoaopoa-
Hble CMOJIBI, TPOAYKTHl HX NOJHMepH3anuH, NPOAYKTH HHTEHCHBHOTO
OKHCJeHHs OuTyMOB (ac¢haJsbTOreHOBEIE KHCJOTH, KOTOpble MOTYT
IpPUCYTCTBOBAaTh B OHTyMax B CBOOOJHOM COCTOSIHHH W B BHAE HX
AHTHADHAOB M JakTOHOB). Huxe mpuBeneH mpuMepHBIH COCTaB GH-
TYMOB:

KoMmoneHT C\g/one})ﬁzégge.
Munepanpunie Macaa 44(66)
CMouia 32(16)
Actanprenn 16(15)
AcdanbToreHoBHe KHCJOTH H ApyrHe 5(3)

OpraHHYeCKHe MPOLYKTHI

* Bes cKOGOK npHBeleHH AaHHBIE AJs NPHPOLHHX, B CKOG-
KaxX — aas wedTAHbIX GUTYMOB.

B rab6a. 3.2 NpHuBEeIEHbI HeKOTOp'bIe XapaKTEepPHCTHKH KOMIIOHEH-
TOB, BXOJSINIHX B COCTaB 6HTYMOB.

[Ipn monydeHHn GHTYMOB H HX CTApEHHH HENPEPHIBHO NPOHCXOAAT NMPOLECCH
npeBpallleHus OAHHX KOMIOHEHTOB B ApYTHE.

IMocnepoBaTenbHocTh OCHOBHBIX MpOIECCOB OGPa3OBaHHA GHTYMOB MOXHO
H300pasuTh caeAyomeil cxeMoii:

YrnesogopoAbl —~» CMONb —> ActanbteHnt —» ActhanbToreHosblie KUCNOTI

[lpn yBenHueHHH COLepXaHHA acaibTEeHOB HOBHIIAKTCS  TBepAOCTb W
TeMnepaTypa MIaBjieHHs GUTyMoB. CMOJLEI B CBOIO Ou€pelb NOBHIHAIT IVIACTHY-
HOCTb W NPOYHOCTb; MHHEDAJbHLIE Macja CHHXKAIOT BA3KOCTb H NOHHXKAKT CIHO-
€o06HOCTD K OTBEPKJAEHHIO NOKPLITHH, HO yJayqmalT PacTBOPUMOCTb.
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Tab6uauua 3.2. Xapukrepuctuka 0CNOBHLIX KOMNOHEHTOS GUTYMOS

CpenHsst
MOTEKY- I'I-ﬂco'r- ArperaTHoe cO-
KomflonenTe! AsipRAS HO Tb, CTOSIHHE Lser
Macca Kr/M

Munepanbunie Mac-| 100—500{600—1000| Baskue xupkocts | CBeryo-Xearui
aa

CMOIH 300—1000f 1000— | Teepame Jaerxo- | JKenrui#i, 6ypsiit
1100 | nnaBxHe NPOAYKTH
ActhanpTenn 2000— 1100— | Teepaste  menaas- [ Ot Gyporo o gep-
6000 1150 | xue npoAyKTH HOTO

Burymube nakn mosyualorT pacTBopeHHeM GHTYMOB HJH HX CMe-
cefl ¢ MacjaMu B Cpefile OpraHHYeCKHX PacTBOpHTeNeH.

HepocraTkoM OWTYMHBIX J1aKOB SIBJISIeTCSI HX HeBHICOKas CTa-
6unpHOCTb. B mpouecce xpaHeHHS] DPOHMCXOAHT MX KeJaTHHH3ALHS,
0Co0eHHO MpH BHICOKOM cogepkaHuH acdanabTeHoB. Ecam B KawecT-
Beé pacTBOpHTeJel HCIOJB3YIOTCS apoMaTHUeCcKHe YIJieBOJOPOXLH,
yAaercs noJy4uTb GoJiee cTabuJbHHE JaKH.

IIpnmenenne GutyMoB. Jlakn Ha OCHOBe GHTYMOB IpH OOBIYHOI
TeMneparype B TeueHne 2—8 u 06pa3ywT oOpaTHMBE MOKDHITHS.
Mx ucnonb3yioT AJs HaHeCeHHS] KOHCePBalHOHHBIX HOKPBITHH Ha
MeTaJjlIHYecKne H3AeJHs Ha BpeMs XpaHeHHs, a Takxke AJs aHTH-
KOPPO3HOHHOH 3aIHTH NOABOAHOH 9acTH CYJAOB H NOPTOBHX COODY-
KeHn#. HegocTaTkaMH TaKnX NOKDBHITHH SIBASIOTCS HHU3Kas CBETO-
H TepMOCTOHKOCTD.

BburymHo-MacasiHBe JaKu HalUln NpHMeHeHHe B NPOU3BOACTBE
HOKDHITHA ropsiiell Ccyuikd, o6aJaiolluX BBHICOKHMH  BOZOCTOMHKO-
CTbIO, aTMOC(HEPOCTOHKOCTBIO H 3JEKTPOH3OJAUHOHHBIMH  CBOfICT-
BaMH.

IIupoko ucno/b3yoTcss OHTYMBl B cOYeTaHHH C CHHTETHUECKHMHU
IJIeHKo0Opa3oBaTeIsIMU: MacJopacTBOPHMBIMH  (heHOJI0GOpMaNbIe-
THAHBIMH, 300KCHAHEIMH H MOJHYpPeTaHOBHIMH oJuroMepamu. IIpm
3TOM OHTYMBl OPHAAIOT NOKPBITHAM BOZO- H TepMOCTOHKOCTH IpH
COXpaHEHHH BBICOKHX (H3HKO-MeXaHHYeCKHX H  aAre3HOHHBIX
CBOHCTB, NMPHCYIIHX CHHTeTHUeCKHM oauromepaM. Ha ocHoBe Gury-
MOB TOTOBSIT TakKXe pa3jnYHble MaCTHKH, KOMHAyHABL W JApyTHe
MaTepHaJbL.

3.5. OCHOBHbLIE NMNOAOXEHUSA MO TEXHMKE BE3OMACHOCTH

Bce nieHkooGpa3yiolnne BellleCTBA Ha OCHOBe NMPHPOAHBIX COeNNHe-
HHfi H NPOZYKTOB HX mepepabOTKH TOPIOYH, a HHUTPAT L eJJI0JO03H
SIBJISIETCSA B3DHIBUATHM BelnecTBOM. [losTomy npu paGoTe ¢ 3THMH
Marepuanamu HeOOXOZMMO CTPOro cob.jwoaaTh NpaBuia B3PHBO-
6e30MacHOCTH H IPOTHBONOXKAapHOH TeXHUKH.

214

Ilpn o6paGoTke pacTuTeabHBIX Maces HarpeBaTb HX cCJaefpyer
fI0 BOBMOXHOCTH MeJJIeHHO BO H30eXaHHe CHJBHOIO BCIEHHBANHS
M BHOpOCa Macna u3 anmapara IpH HAJHIHH B MacJe CJeZ0B BOIHI.
Ilpn okcupanuu macen ma 1 T NpoAykKTa oOpasyercs g0 200 w3
3arpsi3HEHHBIX Ia30BbIX BEGPOCOB. OUHCTKA HX NPOH3BOLHTCA B Ta-
KHX 2XKe yCTaHOBKaX, KaK HPH MOJydYeHHH AJKHIHBIX OJIITOMEPOB
(em. ra. 2). -

Lexu no mpoussoacray JIAKOKPACOYHHIX MaTepHaJOB Ha OCHOBe
HATpaTa nEJJION03B JONKHB! GHTb OCHAWIEHH  CHEnHaJbHHMH
CPEACTBAMH NOXKADOTYUIEHHS NOMHMO NPHHSTHS OGBIIHBIX Mep Hpo-
THBONOXApHOH 6e30MacHOCTH.

st cHUXEHUS B3DHBOOMACHOCTH KOJJIOKCHIHHA €ro0 MPOMHTH-
BAIOT cnupTOM. Ilpn cOnpHKOCHOBEHHH ¢ OrHeM OH cropaer  Ges
B3pLIBa, HO NOCJe HCHApeHHs COMPTA HJH 3aMOPAKUBAHHS CHOCOG-
HOCTb KOJIJIOKCUJIHHA B3DHIBATBCS BOCCTAHABJIHBAETCS.

B nomemennu, B koTopoM XpaHutes u JAO3HPYETCS KOJIJIOKCH-
JIHH, 1OJI BHNOJHAETCA U3 achasbTa H JOMKEH Bee BpeMs mopnep-
JRHBAThCs] BO BJIAXKHOM COCTOAHHH. OTONJIeHHE JOMKHO GHTb BO3-
AYWHBIM, OCBEMIEHHEe — HAapyKHBIM.

Heapss pomyckaTh ckomeHns KOMMOKCHIMHOBOH mbiim Ha CTe-
Hax u noay. KOMJIOKCHIHH (acyoT B mepeHOCHBE aqIOMHHHEBLLe
KOHTEHHEPEL, IDH BCKPHTHH KOTOPHIX W BHIIPY3Ke M3 HHX NpPOAYKTa
HEOGXOAHMO  NOJb30BATBCS WHCTPYMEHTOM H3 UBETHBIX MeTaJlJIOB
BO n30exkaHHe HCKPOOOGpa30BaHHA. B ToM Cl1ydae, KOria KOJJOKCH-
JIH pactBopsioT mpu 30—50°C, B pybaluky cmecurens HOfaIoT
Topsadyio BOAYy, a He map AJs NpegoOTBPAlIEHHS BO3MOXKHOTO BOC-
IVaMeHeHHsI NBUIH KOJUVIOKCHJMHA, ocefalomefi Ha NIOBepXHOCTH
PYGalKH cmecuTesst 1 Tpy6ONpOBOAa.

KoHTponbHule BONpoChsl

1. BausiHHE XHMHuYecKOro CTPOCHHS XKHPHOKHCIOTHHX OCTATKOB TPHIIHOEDH-
0 0B Ha CHOCOGHOCTH DACTHTENBHHX MAaCeN K IIEHKOO6GPa30B aHHIO,

.S;I:;(I)ﬁu YAYQWEHHs  INIEHKOOGpasyiomesl  crnoco6HOCTH PACTHTEJbHRX

3. OGBACHUTD, NMOYEMy CMemaHHHe

nesbie) Golee 3(dexKTUBHH mno
BaMH,

4. O6wacuuTb, noueMy sdu
. , PH KaHHGOaH 06pasyioT Gojee BOIOCTORK -
KDHTHS, YeM HeoOpaGoTaHHAT kaHHGMOID. 8 ae o

CHKKATHBH (HalpHMep, CBHHIIOBO-MapraH-
CPaBHEHHIO C HHIAMBHAYVAJbHHIMH CHKKATH-

TNABA 4
JIAKOKPACOYHbBIE MATEPMANBI HA BOAHON OCHOBE

Bospocuine Tpe6osanus k OXpaHe OKpyxKalome# cpeabl H ycuienue

KgHTpOJIH 32 T'a30BHIMH BHIGPOCAaMH NPOMBILLICHHDBIX OpeANnpUITHR
OOYCJIOBHJIH  HEOOXOZHUMOCTb H3MEHEHHS aCCOPTHMEHTA JIaKOKpa-

COFI'HOPI NPOAYKUHNH C 11edbI0 pacuinpeHus BBITYCKA 3KOHOMHYHBIX H
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MeHee BPEJHLIX B 3KOJIOTHYECKOM OTHOLIEHHH JIAKOKDACOYHBIX MaTe-
puanoB. K HuM OTHOCATCH, B 4aCTHOCTH, nJjeHkooOpasywoliue cHcre-
MB Ha BojHOH ocHoBe. B Hacrosiuiee BpeMs 0.5 JIAKOKPACOYHBIX
MarepHaJioB Ha BOZHOH OCHOBe B ofmeM BBIIyCKe J1AaKOKPACOYHOU
NPOAYKUHH HEKOTOPHX NPOMBIUIICHHO Pa3BHTHIX CTPAH COCTABJAET

20—30%.

4.1. OBLLIME CBEAAEHMUA O JIAKOKPACOUHbBIX
MATEPUAJIAX HA BOAHOHW OCHOBE

B TpajMUMOHHBIX JIaKOKPACOYHbIX Marepnajax okoso 50% or mac-
Chl MaTepHajla COCTaBJAT OPraHHYeCKHe PACTBOPHTEJH, KOTOpbIE
6e3B03BpaTHO TEPSIOTCSA HPH MOJNyYeHHH NOKPHITHH. TOKCHYHOCTD
GOJIBUIHHCTBA M3 HHX H NOXKAapo- H B3PHIBOONACHOCTb 00YC./0B/IHBA-
I0T HeoGXOZHMMOCTh YCTPOHCTBA MOLIHBIX BEHTHJISUHOHHBIX CHCTEM
B OKPAcCOYHBIX 11€XaX H JONOJHHTE/IbHBIX yCTAHOBOK 1.1 OYHCTKH
rasoBHX BEHIOPOCOB B OKpYy2KaloOulylo cpeny.

OnHuM u3 cnocofoB pellleHHs1 NMPOOJEeMbl HCKJIOYeHHsS OpraHH-
YyeCKHX DPAacTBOPHTEJEH H3 pelenTyp JaKOKPAaCOYHbIX MaTepHAa/IOoB
ABJIACTCA CO3JaHHE BOJHBIX MJEHKOOODa3yIOWHX CHCTEM.

HcnoJsib30Banue JIAKOKpacOYHbIX MaTepHasioB Ha BOJAHOH OCHOBe
NMO3BOJIIET SKOHOMHTb HAa CTOMMOCTH 0€3BO3BpaTHO TepseMbIX pact-
BOpHTeNeH, yCTpoficTBA BEHTHJALMH H INPOBELCHHH MEpONpUATHH
no rtexHuke GesomacHocTH. IIpHMeHeHHe TaKHX MarTepHasoB Jaer
PSIA MPEHMYIIeCTB, TIABHBIMH H3 KOTODHIX ABIAOTCA:

1) BO3MOXKHOCTH OKPACKH BJIAXHBIX JeTaseidl HJH OKPacKH NpH
NOBHILIEHHOH BJaXHOCTH BO3IYXd;

2) ucrnonb3oBaHHe cnenHHIECKOro /il BOAHBIX cHcTeM cnocofa
OKpAacKH — 3JIeKTPOOCAK IEHH S,

3) GesppenHOCTb W MeHblIas TPYNOEMKOCTb MPOLECCA OTMBIBKH
o6opynoBaHus. )

JlakokpacoyHble maTepHalibl Ha BOJHOH OCHOBE MOXKHO pasie-
JINTh Ha ABe TPYNNH: BOLOZHCIEPCHOHHHE MNJeHKoOOpasywuiue CH-
cTeMbl, pejcTaBsiiomue coboft IMy/bcHIO MNJIEHKOOOpasoBaress B
BOZE, H BOJAOPACTBOpPHMbIE NJIeHKOOOpasylolne cHCcTeMbl, NpeiCcTaB-
Asiomue co6oi BOAHBIH pacTBOp MJeHKooOpasoBares.

BozxHble J1aKOKpAacOYHBlE MaTepHaslbl TOrO H APYroro BHAA HMe-
IOT CPaBHHUTEJLHO BBICOKOE IOBEPXHOCTHOE HATsIXKEHHE, YTO LHKTYyeT
HeoGXOUMOCTD CHenHasnbHOi NMOArOTOBKH MeTaja MOL  OKDacKy
151 ofecreuyeHHs PAaBHOMEPHOCTH MOKDHITHA H Xopolled ero an-
re3HH.

JucneprupoBalue KpacoK MPH HX NOJNYYeHHH 3aTPYAHEHO, uTQ
00ycCJIOBJIEHO CMauHBaHHEM NHIMEHTOB BOZOH. K HejpocraTkaM BOZ-
HBIX MaTepHaJoB CJeAyeT OTHeCTH Takxke HeobxoammocTh Gousee
JKECTKHX DEKHMOB CYUIKH NOKDBITHA Ha OCHOBE MJIEHKOOGpasyio-
HIMX BOZHHBIX CHCTEM pacTBOPHOIO THIIA MO CPABHEHHIO C CYUIKOH
nJieHKooGpa3oBaresiell, pacTBOPHMBIX B OpraHHYECKHX DacTBOpHTe-
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Jax. BopHeie nienkooGpasyiommne CHCTEMH — 3MyJIbCHOHHOrO THIA
CPaBHHTENBHO MaJio cTaOHJIbHEI H HEeMOPO30CTOHKH, 49TO JaeT BO3-
MOXHOCTb NIPHMEHSITh HX TOJNBKO B TEIIOE BpeMs Troja.

OnHako mepeuHc/ieHHbIe HEJOCTATKH He CHHKAIOT UEHHOCTH 3THX
JIAKOKpPACOUHHIX MaTepHasioB, TeM Gojiee 49TO BO MHOTHX CTpPaHax H
B Coperckom Coiose MPOBOAATCS HHTEHCHBHBIE HAayuyHble HCCJe10Ba-
HHS C 1e/IbI0 YyCTPaHEeHHs 3THX HEZOCTATKOB H pacCUIMPEHHsI ofJja-
CTedl mpUMEHEHHs! JTAKOKPACOYHBIX MaTepHaJoB Ha BOJHOH OCHOBe.

4.2. BOAO3MYNIbCUOHHDLIE MAEHKOOEPA3YIOWME CUCTEMBI

TlepBoiMH BOJIHEIMH COCTABAMH, HCHOJb3YEMBIMH ISl NOJIyYeHHS
BAUIHTHBIX TMOKPBITHH, GBIIH BOLOLHCIEPCHOHHBIE KPACKH Ha OCHO-
Bé HaTypaJbHOr0 H CHHTETHYECKOro JIaTE€KCOB. MX cTanam mpHMeHATDH
B 40-X rogax TeKyiiero cTosieTus 3a pyGexom. .

Ycnexu B 06s1acTH 3MYJIbCHOHHOM NOJIHMEpH3auHHl H HCCJenoBa-
HHUIl  KO/UIOHZHO-XHMHYECKHX CBOHCTB MOJHMEDHBIX AMCHEPCHH U
MeXaHH3Ma NJIeHKOOODa30BaHHS NOSBOJIMJIM 3HAYHTENLHO paclIH-
pUTh KaK aCCOPTHMEHT, TaK H 00J1aCTH NPHMEHEeHHs BOJ103MYJIbCHOH-
HBIX JIAKOKPACOYHBIX MaTepHaJoB.

B TexHoJIOTHH BONOAHCIEPCHOHHBIX NJIEHKOOGpasoBaTesel Iiu-
POKO HCNOJIB3YIOT JIATEKChl 'OMO- W COHOJHMEDOB BHHHUJIALETATA,
BHHHJIXJIODH/@, 3THJIEHA, AKPHJIATOB, CTHPOJA H HEKOTODHEX JPYIHX
MoHOMepoB. Takue BOJHbIE AHCHEDCHH NOJHMEPOB HA3HLIBAIOT CHH-
TeTHYECKHMH. :

Pas/nyaor Takxke HCKYCCTBEHHEIE AHCHIEDCHH, [OJydYaeMbie
SMyJ/IbTMPOBAHHEM OJITOMEPOB NPH TeMIepaType Bhille HX TeMme-
paTypbl pasMsAryenHst ju6o pacTBOPOB OJHIOMEPOB HJIH MOJHMEPOB
(nHorga ¢ mocxenyiowmel OTTOHKOH pacTBOpHTeNel). [Tnerkoobpa-
30BaTe/IAMH B TAaKHX AHCHEPCHAX MOrYT ObIThb KaK MepeyHcJeHHbe
BLILIE OJIMTOMEPH H MOJHMEpPH, TaK M aJKHJBI, JMOKCHbI, OJTHype-
TaHBl, GHTYMBEI, BBICHIXAIOIHE MAacJaa H fp.

4.2.1. OcHOBHBbIC TEXHONOTHYECKHE XAPAKTEPUCTHKM
NONMMEPHbIX AMCNEePCHi

KayecTBo BOMO3MYJIbCHOHHBIX NJIEHKOOOGPA3YIOMHX CHCTEM H BO3-
MOXKHOCTH HX HCHOJIb30BAHHSI B IPOH3BOJCTBE JAKOKPACOYHBIX Ma-
TePHAJIOB ONpese/IAIoTCs CJeLYIOUHMH CBOACTBAMH: yCTOHUHBOCTLIO,
MJIeHKoo0pasymome cnoco6HOCTbIO, MOBEPXHOCTHEIM — HATSIKEHHEM,
P€OJIOTHYECKHMH XapaKTePHCTHKAMH (BA3KOCTb, THKCOTPONH:A), CO-
JAepKaHHeM HeJleTyYHX BelecTB.

YeroiuuBocTe. B NpOH3BOACTBE BOXO3MYJIBCHOHHBIX JIAKOKpa-
COYHBIX MaTepHaJiOB HCHOJIB3YIOT jJHcHepcHn  JuodolHoro THna,
T. €. Takue, B KOTOPbIX Ho/inMep (nHcrmepcHas (hasa) mPakTHYECKH
He uMeeT CPOACTBA K BOJE: HE pPacTBOPAETCS B HeHl W 3aMETHO He
Habyxaer. Takue aucnepcHH HEYCTOAUHBLI: OHH GHLICTPO paccian-
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BalOTCs. PasiiHualoT KHHETHYECKYIO M aTperaTHBHYIO yCTOHYHBOCTD,

ArperaTHBHO HEyCTOHuYHBBHIE NHCHEPCHH B KayecTBe MJIEHKOOGpa-
3yIOLIHX CHCTEM He HCHOJB3YIOTCS HJH NOJBepraioTcss IpejaBapH-
TeJbHOH CcTaGHIH3ALHH.

CraGuaH3anHio BOZHBIX 3MYJbCHH [OJHMEPOB  OCYIIECTBJSIOT
nyTeM BBEIEGHHS B CHCTeMy MOBepXHOCTHO-aKTHBHBIX BelNeCTB
(TIAB) HouoreHHOTro (COJH aJKHIKapOOHOBBIX KHCJOT, aJ-
KHJICYIbGaThi, YeTBEPTHYHBEIE aMMOHHEBHE COeJHHEHHs) H HEeH O-
HOT@HHOTO THHA (aJKHJ- M apHJINPOH3BOJHBE MOJHOKCHITHJE-
Ha; aJKHJ- H apHJIOBBE 3(HPHI).

OMyJbCHH, cTaGHIH3HpOBaHHHe HOHOreHHBIMH ITAB, repsior ar-
peraTHBHy10 yCTOHYHBOCTH MpH L0GaBJEHHH HEKOTOPHX CMELIHBalo-
IIHXCSA ¢ BOAOH HE3JEKTPOJHTOB (CHHDPTH, AlleTOH H Ap.) H 3JEKT-
pOJIHTOB. HHTEHCHBHOCTH KOAryJHPYIOLIEr0 BO3AEHCTBHSA 3JEKTPO-
JHTOB BO3pacTaer ¢ yBeJHYEHHEM 3apsja KOoaryJHPYIOIIero HoHa.

[pu crabuansanun smyJibcHii HeHoHoreHHBIMH ITAB asexTpo.n-
TH HE OKa3bBAIOT KoaryJjupymoulero aeiictBHsa. OIHAaKO TakHe JHC-
HepCHH CKJIOHHBl K KOaryJsiiHH IIPH HarpeBaHHH.

ArperaTHBHasi yCTOAYHBOCTH BOJHOR NHCHEPCHH NOJHMEpa CHJb-
HO 3aBHCHT OT CTENeHH HACHIIEHHOCTH I'paHHUB TJ00yJH noanMe-
pa—Bona wMmoJiekyJjaMmu [1AB, KoTtopas BapbHpyeTcs B npouecce
MOJIyYeHHS] JlaTeKCa B 3aBHCHMOCTH OT €ro TeXHHYECKOro HasHaue-
HHs. BojHble 3MyJBCHH, HCIOJIb3yeMble B NPOH3BOACTBE JIaKOKpa-
COYHBIX MaTepHaJOB, MOABEPraloTCs 3HAYHTEJBHBIM MEXaHHYECKHM
BO3/IEfiCTBHAM, B pe3yJbTaTe KOTODHX YBEJHUYHBAETCS YHCJO KOH-
TAKTOB YaCTHI AHCHEPCHOH ¢a3nl (nosuMepa). B ToMm cayuae, Korza
MOBEPXHOCTH 3THX YacTHI OyAYyT NJOXO «3alIHINEHB» MOJEKyJaMH
ITAB, MoxeT npOH30HTH KOAaryJsuHs 34 cyeT CJHDAHHA YacTHI] 1O
«OTOJIEHHBIM» Y49acTKaM HX NOBEPXHOCTH.

VceTaHoBIeHO, YTO €CJIH  NMOBEPXHOCTh Ty100yJ MoJHMepa Hachl-
mena [TAB 6oaee uem Ha 60%, Takoii JaTekc MOXKeT GHITb HCHOJb-
30BaH B IPOH3BOJCTBE KPAaCOK.

ArperaTuBHasi yCTOHYHMBOCTb BOJHEIX 3MYJbCHH NojHMEpa mnpH
3aMOpaXKHBaHHH MOXeT yMeHblIaThcsA. [IpH OXJaXXKaeHHH 3MYJbCHH
HHxke 0°C npoHCXOZHT o0pa3oBaHHe KPHCTAJJIOB JbJa BOXEL, obpa-
3ylolel JucnepcHoHHYI0 cpeny. ITockoabKy npu 3aMep3aHHH 0GbeM
BOJB yBEJIMUHBAETCS, KPUCTANJIbl HAYHHAOT C/JaBJHBaTh AHCHEDC-
Hble yacTHue. Jo Tex mop, moka aacopOuHOHHBIE 00OJOYKH I'{AB
HE pa3pylIaoTCs, SMYJBbCHSI COXPaHAeT arperaTHBHyl0 YCTOHYH-
BOCTh H [OCJe pa3MOpakHBaHHS. B TOM ciayuae, Koria MOJIEKYJIbE
ITAB cnocoGHB yaepKHBaTh BOAY Jaxe NPH OYEHb HH3KHX TeMIle-
parypax, npoYHOCTb afcopGuHOHHBIX oGosouek I[TAB coxpausercs.

Maenkoo6pasylomas cnoco6HOCTb. QOpPMHPOBaHHE NOKDHTHSA
H3 BOZHOH 5MYJBCHH IPOHCXOAHMT B pe3ysbTaTe ee KoaryJsauud Ha
noxJaoxke. QO6bHYHO 3TO NPOHCXOAHT B IPONECCe YAAJeHHs BOJHI H3
TOHKOTO CJIOSI 3MYJIbCHH.
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Puc. 4.1, Cxema mponecca mieHKOO6DA30BAHHA H3 3MYJBCHH NOJHMEpa IpH HCra-
PEHHH BOJBI:

4 — ncxopnas smyascus; Il — npomeXyTouHmE reas; 11 — nieska; A — crabuausagus; B —
CHHEPE3HC; B — ayToresHouHble NpoOIECCH

Ha nepsom srane mpoucxopnr yBennuenne o6beMHOro cogep-
2KaHHA MOJIHMEpa B CJoe H cOJHKeHHe 4YaCTHI| gHcnepcHoH ¢asH.
Ilocne Hcnapenns ocHOBHOTO KoJIHYECTBa BOAH 06pasyeTcs HpoMe-
KYTOUHBbIA resib (puc. 4.1). Ilpu 310M ra06yab eme OKpyXKeHH
aJCOpOLHOHHO-THAPAaTHHMH O0GOJIOYKAMH H YKJaZBBAIOTCS B HaH-
0oslee KOMNAKTHBIE CTPYKTYPHL

Ha Bropom srame mponcxomur cxaTHe (CHHepe3HC) mpome-
KYTOYHOTO reJist, CONPOBOXKAAOIIeecs AaJbHEHUINM yAaJeHHEM BO-
Abl H paspylleHHeM ajACOpPOGLHOHHO-THADATHHX o6oaouexk IIAB.
B pesyabrate npoucxoguT gedopmanus rao6ys, H OHH NOCTEHEHHO
NpUXOAAT B GoJee TeCHbIHi KOHTAaKT ApYyr ¢ ApyroM. Ecan medopmu-
PyeMOCTb 4acTHI NOJIHMEepa HeBeJHKa, Mexk(a3Has rpaHHIla MOXKeT
He HCUe3HYTh MOJHOCTBIO.

Ha rperbeit craguH n/eHKOO6pa30BAHHSI NPOHCXOIHT NOJHAS
JHKBHAAUNS (QU3HYECKHX TPAHHL MeXJAy IOJHMEPHBIMH YaCTHI[AMH.
DTOT mpouecc CTaHOBHTCH BO3MOXKHBIM TOJBKO NPH YCJOBHH Cer-
MEHTaJbHOH MOJBHXHOCTH MOJeKys noaumepa. uddysus Makpo-
MOJIEKY/IIDHBIX CErMEHTOB 4Yepe3 MeXIJOoOyJsapHOe HPOCTPAHCTRO
onpeneseTcs ero CTPoeHHEM H TeMnepaTypol npouecca. OGHIYHO
3BeHbS NOJHMEPOB MPHOGPETAIOT MOABHXKHOCTH MPH TeMOeparype
BBILIE TEMIEPATYphl CTEKJIOBAHHS.

Takum 06pasom, BOJHAS 3MYJbCHA [OJHMEpa MOXET paccMar-
PHBaTbCs KaK MJEHKOOOpasymollasi CHCTeMa B TOM cJyuvae, KOraa
MJIeHK006pasoBaHne BO3MOXKHO NPH TE€MIepParype OKOJO HJH BhILIe
TeMneparypbl CTeKJIOBaHus. IIpH HeBHIIOIHEHHH 3TOrO yCJIOBHS mpH-
XOJHTCS] BBOAHTbH B CHCTEMY pasjHuHHe J06aBKH (mJacTH(HKATo-
pbl, PacTBOPHTENH, MATYHTENH), CHOCOOGCTBYIOIIHE YBEJHYEHHIO
CerMeHTaJbHOH MOABHXKHOCTH NOJHMEpa.

[InenkooGpasymomas CcnocOGHOCT BOAHBIX 3MYJbCHH MOJHMe-
poB OGHYHO XapaKTepH3yercss MHHHMAJbHOH TeMneparypoii mieHKo-
ob6pasoBanusi (MTII). [las MHOTHX BOZOAHCHEPCHOHHBIX MaTepHa-
Jaos MTII<<5°C. '

[loBepxHOCTHO® HaTsKEHHE ONpejessieT CMauHBaHHe THCIepCHel
NOAJIOXKH TIPH HAaHECEHHH MOKPHITHS H YacTHYEK NHIMEHTOB B Npo-
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uecce HX NHCHEPrHPOBaHMS B IPOH3BOACTBE KPAacoK, sMaJjel W IpyH-
TOBOK.

[loBepxHOCTHOE HaTsXKEHHE 3MYJbCHH NOJHMEPOB 3aBHCHT OT
1pHponH H copepxanus I1AB.

Conepxanne Heaeryuux semectB. C 5KOHOMHUYECKOH TOWKH 3pe-
HHS TPAHCIOPTHPOBKA MAaJIOKOHLEHTPHPOBAHHHX 3MYJbCHH HEBHI-
rogHa. Takue sMyJbcHH ¢ TPYAHOCTSIMH nepepabaThiBaloTcs B Ja-
KOKpacoyHble MaTepHaJibl, 0T KOTOPHIX OGBIYHO TpebyeTcs BBICOKOE
cofepxkanne HejeTyunx BemecTB. OIHaKo 3MYJBCHH ¢ BBICOKOH
KOHLEHTpauHell pucnepcHoll ¢assl MajoycroduuBel. C yyeToM 3THX
coo6paxkKeHH# B JAKOKPAaCOYHOM HNPOH3BOACTBE OOGBIUHO HCIOJIB3Y-
I0TCSl 3MYJIBCHH € cOflepkKaHueM neseTyuux BemectB oT 30 mo 55%.

4.2.2. BnusiHme KOMNOHEHTORB NONMMEPHBIX AMCNEepPCMi
HA MX CBOMCTEA

Buifop cocraBa nmosuMepHOH YacTH BORHON 3MyJIbCHH OIpEaeJser-
cd UeJeBHIM Ha3HaueHneM INOKpBITHS. Chnenuduyeckas 3ajgaya
COCTaBJIEHHsl pelenTyprl mJaeHkKooOpasyomell 3MyJbCHOHHOR cHcTe-
MBI 3aKJI0yaeTcss B TakoM nonbope no6aBok, IPH KOTOPOM 3MYJb-
cusg obsagaer ROCTaTOYHOH CTAGHJIBHOCTBIO, XOPOUIHMH TEXHOJOrH-
YEeCKHMH CBOHCTBAMH (nieHKooOpasyiowmas crnocoGHOCTh, NOBEPX-
HOCTHOE HAaTSXKEeHHe H AD.).

Kak yxe roBopuJjoch, nieHkoofpasymoumas cnoco6HOCTh qucnep-
CHM B 3HAYHTeJbHOH cTenmeHH o0ycJOBJEHa CerMeHTaJbHOH MOIBHK-
HOCTbIO MoJiekyJ nosumepa. C uenblo ofecnedenusi 3TOro yCJaOBHSA
B peuenTypy BBOAAT MaacTHGHKATOPH W TaK Ha3blBaeMble KoaJec-
nupyouye nobaskHy.

Pasnnune MexAy HHMH 3aKJIOYaeTCs B TOM, YTO NJACTH(GHKATOPH OCTAKOT-
¢ B IVIEHKE IIOCJ€ OKOHYaHHs ee (OPMHDOBAHHA, a KoajecOHpYIOUWHe 10GaBKA
oGecrneynBaloT ImIAcTHGUKANHIO TOJIBKO BO BpeMs IVIEHKOOGpa30BaHHs M HCHApPS-
IOTCE M3 IVIeHKH B npomecce ee (GOPMHDOBAHHA MJM B HayaJbHHHA NEPHOX 3K-
CIIYaTallud OOKPHTHS.

B xauecrse xoasecnupyiomux A006aBOK LIHpOKOE NPHMEHEHHE MOMYYHJIM IUiH-
KoJieBoie 3(HpH, HAanpHMep MOHOMETHJIOBBII 2GHp ITHIEHIIHKOJS (METHIIENI0-
30/IbB), MOHOSTHJOBH 3(Hp 3THIEHIIHKONA (STHJALENIO30JbB), MOHOSTHJIOBHR
3QHp AM3THJEHTJHKOAs (KapOHTON) H HEKOTOpHle TeXHWYECKHE NPOAYKTHI, ABJIS-
IolMecs oTXolamH Apyrux mpousBoicTB. CojepxkaHHe xoajecuupyiomux 106aBox
B JHcuepcun cocraBiser 2—4%, B TO BpeMms Kak Joaf IACTHOHKATODA MOMET
poctHrath 409% oT maccH noammepa.

Koanecnupytomue p06apky 06yc/OBJIMBAIOT NOHHKEHHE TEMIEpaTypH 3amep-
3aHHA BOAH H ABJAIOTCS BecbMa 3(Q(EKTHBHHMY CpPEICTBAMH YBEJHUEHHS NO-
BHXHOCTH MonekysJ mnonHMepa. OJHAKO HX IDHMEHEHHE He MCKJIOYAeT HCIOMb-
30BaHHE WuacTHQHKaTOpoB. Tak, NpH mpaBHAbHOM NOAGOpE mIACTHHHKATOPOB M
KoasecuMpyiomux A06aBok ofecneunBaeTcs NOJNYYEHHE NOKPHTHH C 33a4aHHBIM
KOMILJIEKCOM (DH3HKO-MEXaHHYeCKHX CBOMCTB M3 HeMOZM(DHIHPOBAHHHX IOJHCTH-
posa ¥ DONMBHHHJIXJIODHAA, CErMEHTAJNbHAS MOJABHKHOCTD MAKPOMONEKYJ KOTOpHIX
CPABHHTEJbHO HEBEJHKA,

Bonuele sMyJbcHH HOJHMEDOB COAEpPIKAT MOBEPXHOCTHO-AKTHB-
HBHle BellecTBa, Crabuiusupyloline aucnepcuio. Ho B mpouecce
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GopMHpOBaHHA HOKPHITHS OHH MOIYT MNpPENsATCTBOBATH KOaJecleH-
uuu (caumnmanuio) yactun noauMepa. IlosTomy HeoGxoaumo moaGu-
pars IIAB, coBmemalomuecss ¢ HOJHMEPOM [OCHAE OTBEpPXKAEHUSA
IJeHKH, uTo ofJerdaer JUKBHLAIHIO MexX(pasHOH TpaHHUBl B MPO-
necce mJaeHKooOpasoBanus. DTHM TpeboBaHHSM B OoJblied CTeneHH
OTBEYAIOT HOHHbIE NOBEepPXHOCTHO-AKTHBHLIE BEUECTBA.

4.2.3. NMpumeHeHKe BOAHBIX AUCNEPCUI NONMMEPOB

Ha ocnoBe BOAHBIX AHcHEepPCHH pPa3JHYHBX CONOJHMEPOB BHHHJI-
aneraTa, BHHHJXJIOPHAA, 3THJEHA, a TaKXe aKPHJOBBIX CONMOJHME-
POB TOTOBSIT KPACKH, HCIOJB3yeMble B CTpOHTeabcTBe. MX MoxXHO
HAaHOCHTb IO UITYKaTypke, 0eToHy, mepeBy, KapTOHY H JADPYTHM
IOPHCTBIM MarepHaJjaM.

Bonxele moJnMepHbie 3MYJbCHH J0JT0€ BpeMs He HaXO[HJIH
NpHMEHEHHS B NMPOH3BOJACTBE KPAaCOK MO MEeTaJly H3-3a HX HEKOo-
TOPOH KOPPO3HOHHOH aKTHBHOCTH. CpaBHHTEJNBHO HENABHO HAMETH-
JHCb NEPCHeKTHBH HCIOJb30BAHHS aKPHJOBBLIX COINOJHMEPOB 15
HaHeceHus MOKPBITHH nmo Merasny. X mepcrnekTHBHOCTB MO CpaBHe-
HHIO ¢ APYTHMH BOJOAHCHEDCHOHHBIMH MaTepHaJaMH o0bscHSETCH
foJilee BLICOKHMH ajresnel, BOJOCTOHKOCTBIO W HE3HAYHTEJbHbIM
H3MeHeHHeM CBOMCTB NpH yBJaxHeHHH. JJ151 CHHIKEHHS KOPPO3HOH-
HOH AKTHBHOCTH BOJHOH 3MYJBCHH B COCTaB KPAaCKH BBOAAT pas-
JUYHBlEe HHTHOHpyIOmUEe KOPPO3HIO 106aBKH, B TOM HHCJE H IIHI-
MEHTHI.

Hapsizy ¢ CHHTETHYECKHMH JIAaTEKCAMH IIHPOKO HCIOJIB3ylOTCH
TaK Ha3hiBA€Mble HCKYCCTBEeHHB € A HCT €D CHH, nojyyaeMue
3MyJbTHPOBAaHHEM y2Ke TOTOBOTO OJHIrOMepa HJH MoJHMEepa.
OCHOBHBIM NPEHMYLIECTBOM TaKHX MJeHKooOpasoparesefi ABJSAETCS
HINpOKasi ChlpbeBas 6a3a: HCKYCCTBEHHBIE BOAHLIC AHCHIEPCHH MOXK-
HO N0JYyYaTh ‘H3 MOJHKOHICHCALMOHHKIX H MNPHPOAHHX IMOJHMEPOB,
a-TakXXe pacTHTEJbHHIX Macel.

OnuuM H3 CaMBIX paclpOCTPAHEHHBIX JAKOKDAaCOYHBIX MaTepHa-
JIOB BOJO3MYJBCHOHHOTO THIA SIBJASIOTCS 3MYyJBbBCHH pacTH-
TenbHHX Mace g OHH IPUMEHSIOTCA B NPOH3BOACTBE XYAOXKe-
CTBEHHBIX KPACOK, PAa3JHUHBIX KPacOK IO AepeBy; BOAHLIE AHCIEp-
CHH MaceJs, MOAHQUIHPOBAHHBIX CTHPOJOM, HCHOJB3YIOTCA B CTPOH-
TeJbCTRBE.

B npousBoicTBE CTPOHTEJbHBIX KPAacOK HCIOJb3YIOTCA BOJHbIE
IMyJbCHH GHTYMOB, 3MOKCHAOB, yperaHnoB. Tak, HanpHMep, 3MOKCH-
Hble BOJ03MYJBCHOHHLIE MaTepHAJH NPHMEHSIOT AJS OTHEJKH XH-
JBIX KOMHAT, BaHH, JyUIEBHIX; YPETAaHOBHE OJHIOMEpH — AJS I0-
JYYEHHS IJSHIEBHX MOKPHITHH MOJIOB.

VickyccTBEHHBlE JHCIOEPCHA NOJHMEPOB C YCIEeXOM MOXKHO MpH-
MeHATb AJs NOJyYeHHs KPAacoK, HAHOCHMBIX o Meraaay. Tak,
GUTyMHble BOIHBIE 3MYJbCHH 00DasyioT CTOHKHe 3alMTHHE MOKpHI-
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THS OLMHKOBAHHEIX CTAJBbHHIX KPOBEJb, HEKOTOpHlE H3 HHX MOXKHO
HAHOCHTB JaXKe N0 PXKaBof MOBEPXHOCTH.

Ha ocHOBe 3MOKCHAHEIX OJIHTOMEDPOB TaK¥e TOTOBAT BOJIHbLIE
3MYJbCHH, IPUTOJHbIE JJISl HAHECEHHS IO METaJjny.

B nokpHITHAX MO ApeBecHHEe LIHPOKO HCHOJNB3YIOTCS HCKYCCTBEH-
Hble JHCIIePCHH GUTYMOB H Pa3JHYHLIX TOJHMEPOB 3(HPOB LEJIIO-
JIO3HI.

AngupHbe ONMIOMEpHEl B BOAHEIX JHUCHIEDCHAX OOBIYHO HCIOJIB3Y-
I0TCA B CMECH C JDYTHMH mojuMepaMHd (IOJHAKPHJATH, CONOJHMeE-
pBl BHHHJaneTaTa H T. I.). OHH BXOAfAT B COCTaB JAKOKPAaCOUHbIX
MAaTepHaJoB, HAHOCHMBIX METOJOM 3JIEKTPOOCAKMIEHHUS.

B ponn moaH(HKAaTOPOB MOJHAKPHAATHHIX H IOJHBHHHJALETAT-
HBIX JAUCHEPCHH MOXHO HCIOJb30BATh AHUCIEDCHH 3MOKCHJOB, ypeTa-
HOB, aMHHO- U (eHO0/0()OPMAaNbAETHAHBIX OJHIOMEPOB.

Iast mokpeITHH No KoXe OOBIYHO HCIOJb3YIOT BOAOIHMCIEPCHOH-
Hble KPACKM HAa OCHOBE YDETAHOBBIX OJHIOMEpPOB H 3()HPOB LEJIO-
JIO3BL.

4.3. BOQROPACTBOPHUMBIE NNEHKOOBPASOBATENU

4.3.1. Ocob6eHHOCTH CTPOeHUS BOAOPACTBOPHMbIX ONMrOMEepOB

Pa6otn B o6nacTy cHHTe3a M NPUMEHEHHS BOAOPACTBOPHMBIX MOJIH-
MepOB B Hallleil cTpane Gbiii HauaTul B 1961 .

OcHOBHag Macca BOZODACTBOPHMBIX IIEHKOOGpasylollUX Be-
IIeCTB, HCMOJb3yeMbIX B NMPOH3BOJACTBE, OTHOCHTCS K KOH/JIEHCAIHOH-
HbM noaumepaM. ITonnmepusanuoHHBe nonuMepbl HauboJee IMHPO-
KO IIPUMEHSIOTCH B NPOH3BOACTBE BOAHBIX 3MYJbCHI.

PacTtBopuMOCTb nosnMepoB B Boje OOYCJOBJEHA AOCTATOUHBLIM
CojiepXaHueM MOJSPHBLIX I'DYNN B OCHOBHOH MMM OOKOBOH IeNH.
[Tonsipuble rpynnbl MOryT GHTb HeHOHoOTeHHbB e (—OH; —O—;

0

Il

~NHy; —CONH—; —CH—) u wuonoreusnne (—SO;H—;
—COOH; —COONa, —NR;HX u 1. 1.). Ilpu pacrBopeHun B BOje
HOJIIMEPOB, COAEPKAUUX B MAKPOMOJIEKY/1aX HEHOHOreHHbIE MOJAp-
HBEle TPYNNbL, B3aHMOJAEHCTBHE HX C BOJOH OOyCJNOBJEHO B OCHOBHOM
JUIOJb-AUTIONbHEIM B3auMojieficTBHEM H 00pa30oBaHHEM BOJOPOAHBIX
cBs3edi. B ToM cuayuae, korna MakpOMOJEKYJa COJNEPXKHT HOHOTeH-
Hble NOJISpHBIE TPYNNbl, peaau3yercss H HOH-JUNOJbHOE B3aUMOJEH-
creue. [losToMy HMoOHOreHHble rpynnel B GoJblilell cTenenH crnocobcr-
BYIOT PACTBOPHMOCTH MOJIIMepa B BOJE.

ITonumepsl, coaepxalliie HOHOTE€HHbBIE TIDYNIHL, ‘Ha3BBAOT 1 O-
Au3JeKTpoauTaMHu, [lonuMepH, coaepxalllie KapOOKCHIABHEIE
H cyabdaTHBIE THAPOQUIbHBIE FPYINH, 06/1a8aI0T CBOHCTBAMH BhHICO-
KOMOJIEKYJISIDHBIX KHCJAOT (mosHanHHOHH). OHH DAacTBOpPAIOTCS Iipe-
HMYILECTBEHHO B BOAHO-LIEJOYHHX pactBopax npu pH=>7. Co-
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Jepxaliye aMHHOTPYNAsl NOJAMEpDH BeAyT cebsi Kak BBICOKOMOJe-
KyJspHble OCHOBaHHS (MOJHKATHOHBI); OHH XOPOLIO pacTBOpS-
I0TCSl B BOJHO-KHCJOTHBIX pacTBopax npu pH=C7. Takue nomumepn
SIBJSIOTCS] TOJIHIJIEKTPOJUTaMH. HeHoHOreHHble OJHIOMEpLl ApakK-
THYECKH He HCMOJB3YIOTCS KaK caMOCTOATeJbHble IJEeHKooOpa3oBa-
TeJH, WX yalle TMPHUMEHSIIOT A/ MOAH(QUIIHPOBAHHS HJIH OTBEP K ACHHS
IDYTHX TNOJHMEDHBIX MaTepHuaJsoB. DBosee MHPOKO NpPHUMEHANOTCH
NOJIHaHHOHHBIE TJIEHKooGpasoBaTesnd. TepMonJjacTHuHbe IOJH-
MepHl NpakTHYeCKH He HCHOJb3yIOTcAd B NPOH3BOACTBE BOAOPAacTBO-
pUMBEIX MaTepHaJIOB, TAaK Kak JJs obecneueHHs TpebyeMHIX 3alIHUT-
HBIX CBOHCTB TMOKPBHITHS OHH JAOJXKHBI HMETb BLICOKYIO MOJEKYJAD-
HyI0 Maccy, YTO He jJaeT BO3MOXKHOCTH IIOJy4aTb JOCTATOYHO KOH-
IeHTPUPOBaHHbIE pacTBOpbl. Bricokoe cojepxkanne cBOGOAHBIX
(YHKIMOHAJNBHBIX TpPynn B NJeHKe o0ycJoBJHMBaeT HH3KYI0 BOJO-
CTOAKOCTb MOKPBITHUS.

Jss1 nocTu¥eHus BHICOKOH BOJOCTOHKOCTH TOKDHITHSI B IIpolecce
njeHKoo6pa3oBanusl Heo6xoAHMO ofbecneydTb Haubosee MOJHOE
pacxonoBaHHe (YHKIHOHaAJbHLIX TpyAn Ha ob6pas3oBaHHe Iomepey-
HEIX CBf3ell.

[lepBonauaspHas MoJeKyJ/spHas Macca TepMODPEAKTHBHLIX MOJH-
MEpPOB MOXKeT OHITb HEBBHICOKA; NPH OOpa30BaHHH ceTYATOH CTPYKTY-
pPH MoOJieKyJspHas macca Bo3pacraer. II0CKOJbKY B 3TOM Hpoliecce
y4acTBYIOT (YHKIHOHAJbHble TPYANB, CTOHKOCTb NOKPHITHH K BO3-
JeficTBUIO BOJL Bo3pacraeT. Hannune cBoGOAHBIX (DYHKIIMOHAJIBHEIX
TPy B MOJIEKyJaX MOJIMepa JaeT BO3MOXHOCTb [IDOBOMHTb €ro
mMoaudunupoBanue. BesexcTBue 3TOr0 BOAOPACTBOPHMbLIE MaTepHa-
Jbl MOTYT BKJKIOYaTb DAacTBOPHl HECKOJBbKHX IOJHMEPOB C pa3JjHu-
HBIMH (DYHKIIHOHAJBHBIMH TPYNNaMH, CNOCOOHBIMH K XHMHYECKOMY
B3auMojeiicTBuio. OTBepxKAeHHE 3THX MATEPHAJOB  MNPOHUCXOAHT
TOJIBKO APH BLICOKHX TeMmnepaTypax.

BoabUIHHCTBO NONMMEPOB KOHJEHCALMOHHOTO THTMA pDacTBOpSeT-
Csl B BOJHOH cpejie NpPH YCJOBHH HeOOJBLIOA CTENEHH MOJHKOHJAEH-
Callid M HaJHYHsl HEKOTOPOro KOJIMYeCcTBA OPraHHYECKOTO pacTBO-
puteas (coupra, 3¢upa).

4.3.2. Ankuptble BOAOPacTBOpMMbBIE ONMromepbl .

AngujpHble BOJIOPACTBOPHMbIE OJHIOMEPHl OTJIHYAIOTCS OT OpPraHo-
pPacTBOPHMBIX MeHbIIeH CTeNeHbI0 KOHAEHCANMH U, CJeH0BaTeJbHO,
GosbIIMM COJEpPKaHHEM KOHUEBBIX KapGorcuabHBIX rpynn. OHu
XapakTepusyloTcsl BLICOKMMH 3HaueHHSIMH KHcJaoTHoro (50—80) wu
ruapokcuabHoro (150—200) uucesn. Hannuve KapGOKCHAbHBIX Dy
00yCJOBAHBAET HE TOJIBKO JIETKYI0 pacTBOPHMOCTEL foJH3dupa B
BOjie, HO U OoJiee GBICTpPOE OTBEDPXKJAEHHE NOKPHITHS MO CPABHEHHIO
C QJKHIHBIMH THADOKCHJbHLIMH T'PyNnaMH.

Ecau pnst cuHTe3a mosu3s(Hpa HCIOMB3YIOT NUKapOoHOBHE KHC-
JIOTHI, TO OH DacTBOpsieTcs] B BOJE NPH HCIOJb30BAHHU MHOTOATOM-
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noro cmupra. HauGosee uyacTo AJsl 3THUX Iened NPUMEHSIOT IeH-
TaIPHTPHUT:

CH,OH 0 0
]

+=0-CHy-C-CHy=0-C  C=-0=-NH(CyHs)3
I
CH,OCOR

Heifitpanu3anus KoHieBo# KapOOKCHAbHOH FPYNIB TPU3TUTAMH-
HOM CIIOCOGCTBYeT yJayuylIeHHIO PAacTBOPUMOCTH IOJH3(Hpa B BOJE.

Oco6eHHOCTbIO BOJOPACTBOPHMHIX NeHTadraneBHX NOJHIQHPOB  ABJISETCH
CKJOHHOCTh K THAPOJH3Y, BO3pacTamllidss C NOBHIIEHHeM TemnepaTyps H pH
pacTeopa. Jlns MoAaBieHWS THAPOJH3a B PacTBOPH BBOAAT HEKOTOpPOE KOJHYECT-
BO CMeIIMBAWOLIErocss ¢ BOJOH 'OpraHMYeckoro pacrBopuTess, a pH cpeam noa-
JIePXKUBAIOT Ha YDOBHE He Bhiue 7,5.

Hcnonb3oBanne JAJas CHHTe3a TpeX- H  UYeTHIPEXOCHOBHEIX  KHCJOT  1aerT
BO3MOXKHOCTb MOJYUHTh NOJHIGHPH, XOPOLIO pacTBOpsIOIIHecs B Boje H obpa-
aywuige crabuabHBe BOAHBIE pacTBophl. IIpH cHHTe3e TaKHX NOJH3(QHPOB YacTb
¢TareBoro aHrHApHAA OOLIYHO 3aMeHSIOT TPHMENJHTOBOR H  NHPOMEIMTOBOH

KHCJOTOR:
@ COOH HOOC COOH
HOOC COOH HOOC COOH
TpuUMennuTosana KUCNOoTa nupomennmosaﬂ Kuchnorta

BcreAcTBHE BHICOKOH CTOHMMOCTH NHPOMEJJIETOBORM KHCJOTH INpPHMEHEHHEe Ha-
XOJAUT Jullb TPHMEJJHMTOBAs KHCJIOTA, OAHAKO H ee CTOMMOCTh HaMHOTO TPEBbI-
1IaeT CTOHMOCTb (TAseBOr0 aHrMAPHAA, DOJBIIMM NPEHMYILECTBOM TpPHMEJJIHTO-
BHX [OJM3(bHPOB sBAseTcs TO, YTO IPH HX HCOOJb30BAaHHH He TpeSyeTcs Monm-
duxanua macjamu; Tpebyercs Juiib NOKOOPATh COOTBETCTBYIOLIHH MHOTOATOMHEIA
COupT.

[Mpu ucmonb30BaHWM IIEHKOOOPasyloOmUX  BOJOPACTBOPHMBIX
aJKMIHLIX OJHUTOMEPOB AaxKe IIPH XKECTKUX PeXHUMax CyUIKH He yna-
eTcsl IOJYYHTb IOKDLITHS BHICOKOTO KauecTBa. Bcaeacrsue 3T10r0
BOJIOPACTBODHMBIE aJKHIHEE OJHTOMEpLl OOLIUHO MPUMEHSIOT B CO-
yeTaHUd C APYTHMH BOJAOPACTBODHMLIMH OJHIOMEPaMH H IOJHMe-
pamH.

4.3.3. benonoopmansgermtble
BOAOpacTBOpHMble ONuromepbl

BogopactBopumble ¢enosodopMalbierdanble OJMIOMEpPHl B 3aBH-
CHMOCTH OT CTPOEHHS MaKpPOMOJEKYJ MOXKHO pasjeJuTb Ha jABe

TpYAMNL:
1) HH3KOMOJEKyJsipHble OJHUIOMEeDHl DPEe30JbHOro THMAA (MOHO-

MepHbIe HJIH JUMEpHLIe (PEHOJOCIUPTH);
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2) xapboxcuaconepxamue ¢eHona0dopMaabeTHANBE OJHFOME-
pHl, pacTBopHMBHE B Boje Hocie oO6paboTKH J€TYYuMH a30THCTHIMH
OCHOBaHHUSIMHU.

(DeHOJ]OCHPIprI H OJHrOMepHbIe DPE30JBbHHIE OJHIOMEpH XOPOLIO DACTBOPSHIOT-
csi B Bofe OnaroAaps HeOoabliofi MOJNEKynspHOH Macce H Gosee  BEICOKOMY
COJlepKaHHIO METHJIOJbHBLIX rpynn. B KauecTBe CaMOCTOSTENBHBIX IIEHKOOGpa-
3YIOLIHX BEILIECTB OHH He NPHMEHSAIOTCH, a HCHOJBb3YIOTCH B OCHOBHOM B KayeCTBe
CIIMBAIOIIUX areHTOB /s KapOOKCHIHDOBAHHBLIX BOJOPACTBODHMBIX IOJHMEDOB,
Huxe NpeACTaBJeHO CTPOEHHE OTBEPXKJIEHHOTO moJHMepa:

o OH

I ]
nonumep = C -0 -CHyp CHy - O = C - nonamep

Boaubie pacTBOpH (eHOJOCHHPTOB H OJHIOMEDHEIX DE30JbHHX CMOJ 006ja-
0T HeBLICOKON CTabMJIBHOCTBIO, 0COGEHHO B KHCJIOR cpele M IPH MOBHIUIEHHOR
TeMmneparype. 310 o6yc/aOBAeHO HajbHEALIMM NpOTEKAaHHEM MNPOLEecca MOJHKOHIeH-
callig H o0pa3oBauHeM HepacTBOPHMBEIX NMpOAykToB. Hambosbllell cTaGHABHOCTBIO
obnazator BoZHEle pacTBophl mpu pH 7,3—7,6. [Ipu srTepupHKaluH MeTHIOJBHEIX
rpynn (eHOJOCTIHPTOB MHOTOATOMHBLIMH COHPTaMH CTAGHABHOCTD HX  BOJHBIX
pacrBOpOB NOBHILIAETCH. .

Bonee crafuibHble BOZHHE PAcTBOPH 06pa3yloT KapOOKCHIHPOBaHHHE pe-
30bHHE (eHoJdOpOpPManblernaHbe OJHTOMeph. HMx MOXHO  HOAYYHTb NpH
B3aHMOJEHACTBHH 3aMeIleHHLX (eHOJOB ¢ (opManbIerHOM H CaJHIHJIOBOH KHC-

JIOTOH 1/ \>—COOH.

\OH

[Tpn ne#iTpanusanuu xKapGOKCUABHOH TPYNIbH aMMHAKOM HJIH
TPH3THIAMHHOM OJIATOMEDHl XODOLIO PacTBOPSIIOTCS B BOJIE.

Osuromepbl Ha OCHOBE CaJHIMJIOBOH KHUCJIOTH CTaGUJIBHBI NpPH
XpaneHu# H 06/11afalOT JOCTATOYHO BBICOKOH PEaKLUOHHONA CIOCOG-
HOCTbIO, 4TO MO3BOJSeT KOMOHHHDOBATb HX C JAPYTUMH ILIEHK00G-
pasosateasmMu. Iaa BBeneHHs] KapOOKCHJBHOH TPyNNbl B MOJIEKY-
Jy oauromepa uid (QenosocnmupTa uX o06pabaTHIBAalOT MOHOXJOp-
ykcycHo# kucaoroi. Ilpu 3Tom obpasyercss pe3onkapGoHOBasi Kuc-
JloTa o cxeme:

HO@-C(CH3)Z—©— OH + CICH,COOH 2%,
-> HO@C(CH3)2—©—O = CH,COOH + NaCl + H,0.,

Ilpu obGpaborke mosydyeHHOro coeluHeHHd (OpPMAaNbIETHIOM
o6pasyeTcs OJIMTOMED CaAeAYyIOIIero CTPOCHH:

HOH,C
HO C(CH3)2‘©-O—CHZCOOH g
HOH.C
15134 _ 225




BopopacrBopuMble (heHONOGOPMAaIbAErHAHbE OJHTOMEPE! WHPO--

KO NMPHMEHSIOT B IIPOU3BOJCTBE JAKOKDACOUHBIX MaTepuHasoB B OC--
HOBHOM B KauecTBe MOAHGHUHUPYIOIIHX 106aBOK, MOCKOJbKY IIpH
CaMOCTOSITEIbHOM HCIOJB30BaHHH (eHomoPopManbieriAHBIX OMHTO-:
MepOB He yMaeTcs NMOJYYHThb 3JaCTHUYHBIE NOKPBITHS.

4.3.4. Amunothopmanbaeruatble
BOAOPAacTBOpPHMbBIE ONMromepbl

BonopacreopuMble KapGaMH0- H Me1aMHHO(OpManbIeruAHbE OJH--
rOMepbl conepKaT METHJOJbHble FPYNIB], YaCTHYHO 3ITEePHGUIUDPO-
BaHHEIE METAHOJIOM, [JIHKOJNSMH HJIH HX MOHO3(HPaMH.

AMuHodopMasbaeTHAHEIE OJMIOMEPH XOpPOLIO PacTBOPSIOTCH B-
Bojie H 06pa3ylOT JOCTAaTOYHO YCTOHYHBHIE PaCTBOPH B TOM ciayuae,
KOTJ|a JI0J1s HE3TepU(UIHPOBAHHEIX METHJOJbHBEIX IPYIN COCTABJSET
He Menee 10%. C yBenuueHueM cTeneHH sTepH(HUKALHH OJMIOMEDHE
MOXKHO PaCTBOPHThL B BOjE TOJbKO IpH nobaBienun 5—69% coupra;
IpH 3TOM YCTOAYHBOCTb pPacTBOpa BO3pacTaer.

IIpn BmGope coupra gas 9TepHOHKADHM K HEMYy NPedbABJAAIOTCH CACAYIO-
mue TpeGOBaHHA: OH J[OJKEH PacTBOPHATh 3TepHOHUHUPOBAHHHLIA OJHIOMep; Ias:
yBeJIHUEHHst CTAOHABHOCTH OJIMTOMEpa B BOJAHOM DPacTBOpe IJIHHA YTJIE€BOJOPOAHOR:
LelH COHpPTa AOAXKHA OHTb LOCTAaTOYHOM; KpOMe TOTO, COHPT AOJKEH JIETKO pea-
FHPOBATh ¢ METHJOJbHBLIMH IPYNNaMH H XOpOLIO pacTBOPATbCH B BOJE.

MuoroaToMHEEIe COHPTH O6pasyloT pacTBOpHMbIe B BOJe MeJaMHHOGMOpMasb-
Jernanpie MoHO3GHpH. M3-32 HH3KOH pEakIHOHHOH CHOCOGHOCTH THAPOKCHJIBHHIX.
rpynn nojuosa (B AaHHOM cjydae TJIHKOAf) CKOPOCTh OTBepXKJEHHS  TaKHX
osuroMepos HH3Ka, [IpuMeneHHe HeHACHILEHHHX CNHPTOB (HANpHMEp, aJJIHJ0BOrO)
JlaeT BO3MOXHOCTb NOAYYaTh NOKPHITH® 32 CYET OKHCJIHTENbHON NOJHMepH3allHH:
no JABOAHEIM CBA3fM,

Ipu yBesMueHHH AJHMHB aJKHABHOTO PajHKana CIOHPTA PACTBOPHMOCTb OJIHIO--
Mepa B BOAe pe3ko nouuxkaercs, OObUHO aaf MOAMGHUHMPOBAaHHS BOZOPACTBO-
PHMHX aMHHOQODMajbJerHIHbIX OJHIOMEPOB HCIOJb3YIOT METaHOJ, STAHOJA My
STHJLENN0304bB. MeHee cTaGuibHble pacTBOpH OOpa3ylOT OJHIOMepH, MOZIH-
(GHIHPOBaHHBIE 3TAHONOM,

MerokcuanpoBanHee aMHHOGODMaabAEIHAHLIE OJUFOMEPH XO-
poOlIO COBMeINAIOTCs C GOJbUIMHCTBOM BOJOPACTBOPHUMBIX IIIEHKO-
o6pasylomux. Bomnbie pacTBOPH OJMrOMEPOB 3TOr0 THIA INIpW
pH<7 necrabusbHbI H3-32 3aMETHOTO FUPOJH3A.

BonopacrBopuMmele Kap6aMupo- W MenaMuHodopMabaerdaHbE:
OJIUTOMEpbl NPUMEHSIOTCS] B COYETAHHH C BOJOPACTBOPUMBIMH aJ-
KHJHLIMH, (DEHOJBbHBIMHU, 3TIOKCHAHHMH OJHIOMEPAMH ¥ MaJjeHHU3H-
poBaHHBIMH MacjaMd. OHH HIpPalOT poJb CIIUBAIONIAX AareHTOB B:
MaTepHaJiax ropsuefl cyWKd. AJKAAHO-MeJaMHHHBIE H aJKHAHO-Kap-
6aMUHble OJHIOMEPHl 00pa3ylOT pacTBOPH CO CPABHHTEJNBHO HH3~
Ko#l crabuabHocTbi0. CaenyeT OTMETHTh, YTO CTAGHJIBHOCTH pAacTBO-
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POB 3THUX OJHIOMEPOB B 3HAUHTEJDbHO{ CTENIeHH 3aBUCHT OT NPHPOIH
#edTpanuaylomero arenta. Hanpumep, npu HCIOJb30BaHUH BTOPHY-
HBIX aMHHOB H aMMHaKa MOryT o6pa30oBaTbCsl COeNUHEHHS, HEpacCT-
BopuMbie B Bozje. [ToaTroMy GoJsee NpeaNOUYTHTENbHO HPHMEHSATH
‘TPeTHYHbIE AMHHBI, B YaCTHOCTH TPHITHJIaMHH.

OTBepXJeHHe KOMIO3HIMA HAa OCHOBE BOJOPACTBOPHMBIX aMu-
HOGOpMAaNbAETHAHBIX OJUTOMEDOB O6YCJOBJEHO CHOCOGHOCTBIO Me-
THJOJBHLIX H METOKCHJBHBIX [PYNIN peardpoBaTh C THADPOKCHJIbHBI-
MH, KapOOKCHJbHHIMH H aMHHHEIMH TpyNIaMd NPHCYTCTBYIOLIErO B
KOMIIO3HIIMH JPYTOTO IJIEHKOOOpAa3yIoLero BelecTBa.

4.3.5. SnokcuAHble BOAOPACTBOPHMbIE ONMromMephbl

DNOKCHAHbIE BOJOPACTBOPHMBIE OJIHTOMEDHl NPEACTaBJASIOT COGOM
‘9TMOKCHI(UPH HOHHOTO W HEHOHHOrO THIIA.

BonopacTBopuMble 3MOKCHI(HPHLIE OJUIOMEPH AHHOHHOTO TH-
Ta MOTyT GbITb NOJyYeHH! NPH B3aWMOAEHCTBAM OGBLIYHBIX OpPraHo-
PaCTBOPHMBIX 3MOKCHAHBIX OJHUTOMEPOB C BOJOPACTBOPHMBEIMH Kap-
‘OOKCHJICO/IepXAIMMH  OJUrOMeDPaMH u HoJuMepaMHd. BopopacTso-
pUMOCTb Takoro nojuMepa obecneunBaercss 3a CuUeT HEINpOpPEArupo-
BaBUIMX KapOOKCUJbHBIX I'PyINIL

JnokcusupHLle MIEHKOOGPA30BaTENd MOTYT  HCIIOJb30BaThCs
KaK CaMOCTOSITEJbHO, TaK W B COUYETAHHH C AaMHHOAJbJAETHIHBIMH
-onuroMepaMd. K ux nmpenMyllecTBy MOXKHO OTHECTH CBETJbIH IBeT,
KOTODLIH He BJAHMSET Ha IBET MHOJYYEHHOTO MOKPHITHS.

Kap6okcuabable rpynmel MOXHO BBECTH B MOJIEKYJy SIOKCH-
HOTO OJIMTOMEpA H ADPYTHM MyTeM: THJAPOKCHJCONEpPKAIUMH SIOKCHJ-
HHH onuroMep 3TepUGUUHDPYIOT JKHDHLHIMH KHCJAOTAMH BEICHIXAIO-
IIHX PacTHTEJbHBIX Maces, a 3aTeM NIPOBOAAT 00pabOTKy MaJjeHHo-
BLIM aHTHAPHIOM.

S1epuUKALHIO THAPOKCHABHEIX Fpymn npoBOZsT npH 240 °C 610YHEIM MK
a3e0TPONHBIM METOJAOM. JNOKCHI(HDH, NOJydeHHEHE a3e0TPONHEIM METOAOM, He-
00X0JIHMO TIATeJbHO OUHMILATh OT CJEJOB KCHJOJA, NOCKOABKY IPH HaJHYHH
Jdaxe 19 oOcCTaTOYHOrO KCHJIOJA PE3KO CHHIKAETCH CHOCOGHOCTh CMOJH PacTBO-
paTbcs B BoJe, ManenHusauuio nposoAsT mpu 180—200 °C, mpuuem KOJHYeCTBO
MajeHHOBOro aHruipuzaa cocraBaseT 109 or macch XupHHX kHca0T, O6pasyio-
'WHeCs NPH 9TOM [OJHMEPH DacTBOPAIOTCA B BOJHOM aMMHAyHOM pACTBOpe ¢
JHoGaBaetneM OYTHJLENI030/bBA.

BonopacTBOpHMBIA MOKCHIQHD MOXKeT GHTb TakKe NOJydYeH, ecaH NPOBECTH
‘dTepH(pHKALMIO YACTH THAPOKCHABHBIX Tpynmn (Gosee 30%) 3SMOKCHAHOTO OJHrOMe-
‘pa (raneBLM aHTHADHAOM (HAH IBYXOCHOBHOM KHCJIOTOH), 8 OCTaJbHHX Tpymn—
JKHPHBIMHM KHCJOTaMM BHICHIXaomux Maces. KonaeHcamMio ¢ (rajeBbIM aHTHADH-
oM mpoBoaaT npr 165 °C g0 mojyueHHs MpOAYKTa ¢ KHCIOTHHIM umciaoM 40—60,
‘CMOn1a pacTBOPAETCA B CMecH BOAH H OYTHALEAN030JbBa NpH HeHTpatH3alyn
KapOOKCHABHEIX TPYND TPH3TAHOJaMHHOM.

BonopasGaBnsieMble 3MOKCHAHbIE OJUTOMEPH HCNOMBL3YIOT s
TIPUTOTOBJIEHHS] TPYHTOBOK TOPSYeH CyLIKH.
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HenoHorenHbie BONOpPACTBOPHMbIE SMOKCHAHEIE OJHIOMEpH SBJS-
I0TCSl POAYKTAMH MONMKOHJEHCAUHH TJIHKOJEA C 3MHXJOPTHAPH-
HOM:

HO - R - OH + Cl = GH, - CH—CH, 2%,
%
NaOH
—>HO =R =0 - CHy - CH - CHyCl 2810 - R - 0 - CHy - GH—C Hy
| ~Hcl N/

OH 0

STOT mpouecc OCJIOXKHSAETCS TeM, 4TO T'HJPOKCHJbHBIE I DYyINIbE
MPOMEXKYTOUHHIX XJOPTHAPHHOBHX 5(HPOB DPEarHpyIOT C SNOKCHA-
HEIMH TPyNImaMH C TakOifl e CKOPOCTBIO, 4TO M HCXOAHBIH TJIHKOJb.
DT0 NpHUBOAUT K O6GPAa30BaHHIO PA3BETBJEHHBIX NPOAYKTOB C BBICO-
KHM cofepKaHHEM HEOMBLJISIEMOI'0 XJopa H ¢ NOHHKEHHHM conep-
JKaHHEM 3MOKCHIHBIX FPYIII.

BonopacTBopHMEE SMOKCHAHBIE OJHIOMEPH TAKOTO THHA OOLIYHO
NPHMEHSIOTCSI KAK OTBEPAHTENH B KOMIIO3HIMAX C APYTHMH IIJIEHKO-
06 pa3ylomHMH BeiecTBaMH.

4.3.6. AKpunoBbie BOAOPACTBOPMMbI@ ONMIrOMephl

AKpHIOBEIE CONOJIMMEDHL ABJSIOTCS OHHM H3 HaHGoJee NePCeKTHB-
HBIX BHIOB BOJOPACTBOPHMEIX NMonHMepoB. ITokpHTHsA Ha HX OCHOBE
06/1a/1210T XOPOUIHMH J€KOPATHBHEIMH CBOACTBAMH — G/IeCKOM, HH3-
KOIl T'psi3eeMKOCTBIO, BEICOKHMH 3aIlHTHHIMH H MEXaHHYECKHMH CBOIi-
CTBaMH, IIPUCYIMMH BCEM aKpHJIOBHIM CONOJMIUMEpaM,

B Tom cayuae, KOrna B KauecTBe COMNOJHMEPOB B3ATHI aKDHJIO-
Bas M METaKPHJIOBAsl KHCJOTH, 06pasyercsl KapGOKCHIconepXKallui
BOJOPACTBOPHUMEH TNOJHMEp, CNOCOOHHH 06pa30BbIBaThH HEOGpaTH-
Moe TMOKpPLITHE IIPH BBEJEHHH OTBEPKIAOIIHX A06aBOK JPYrHX OJH-
roMepoB.

IIpn HcmoNb30BaHHH B KadecTBe CONMOJHMEPOB 3(HPOB aKPHJIO- - §

BOM M METakpHJOBOH KHCJOT, (MeT)aKpHJIaMHAa yBeJHYHBAETCS
PacTBOPHMOCTh CONOJHMEDOB B BOJIe H NOABJSETCS CMOCOGHOCTH K
CaMOOTBEPK/I€HHIO IIPH NOBLIIIEHHBIX TeMIepaTypax.

OcoGeHHOCTbIO aKPHJIOBEIX CONOJHMEPOB C IMIHIUAHBIMH I'pyIa-
Mu (—CH,—CH—CH,) sBasercs BHCOKas peakKLHOHHas CIOCOG-

No”
HOCTb, O6YC/I0BJAHBAIONMIAs BO3MOXKHOCTb MOAH(HKAIMH NJIEHKO0G-
pasoBaTesisi H €ro CIIHBaHHe NPH TepMOOTBepXJeHHH. OnHAKO mpH

5TOM CHMXKaeTcs CTaGHABHOCTh TaKHX MAaTEePHAaJOB NPH XDAaHEHHH.
Tak, XKH3HECTIOCOGHOCTb HEKOTOPHIX JIAKOB HAa OCHOBE AKDPHJOBHIX

CONOJHMEPOB C TJIHIHAHBIMH TPYNNAMH COCTaBAsieT Beero 4—6 4. @

228

KoHTponbHbie Bonpochl

1. JlocToMHCTBa M HEAOCTAaTKH JIaKOKpacOWHBIX MaTepHaJiOB Ha BORHOH oc-
HOBE, MX 9KOJIOTHUECKasi XapaKTEpHCTHKA,

2. O6DBACHHTD DAa3HHIy MeXIy KHHETHUECKON U arperaTHBHOMl yCTOMUHEBO-
CTbIO BOAHLIX 3MYJNbCHA NMOJHMEpOB,

. BausiHHe MeXaHHuecKHX W TeMNepaTypHEIX (narpesanue, 3aMopaxuBaHue)
BO3JeACTBHA Ha arperaTHBHYI0 yCTOHYHBOCTH BOMHBIX NOJHMEPHEIX 3MyJb-
cHil.

. Kak Bauser ocrarounHft smyabratop Ha Iponecc  MmaeHKooOpa3oBaHus
NoJHMepa U3 JaTekca?

. OOBACHHTD DPAaSHHIY MeXIy N1acTHGUKATOPOM M KOaJecIHp VIOIUMH
JN06aBKaMH,

. OcO6eHHOCTH XHMHYECKOTO CTpOeHHS BOLOPACTBODHMEIX NOJHMEpOB.

. OcobennocTu nienkoo6pa3oBaHus BOZOPACTBGPHMEIX MOJIHMEpPOB.

. HamucaTs peakuuio 06pasoBaHus BOAODACTBOPHMOTO SMOKCHAHOTO OMHIO-
Mepa NpH B3aHMOJCACTBHH HCXOJAHOrO SMOKCHAZ C KHPHHIMH KHCAOTAMH
BLICHIXAIOWIETO PACTHTe bHOTO MAacla H ¢ MaJeHHOBHIM AHTHADHLOM,

w

CONS Gl

Pazpgenli

MAUTMEHTBI M HANOJIHUTENH

Iluemenramuy (HEeOPraHHUECKHMH U OpPraHHUYECKHMH) Ha3HBAalOT BH-
COKOJHCIIEpCHBIE BelUeCTBa, HEPACTBOPHUMEIE B AHCHEPCHOHHHX Cpe-
Aax (Boje, OPTaHHYECKHX PaCTBOPHTEJISX, oandax, nakax) u obaa-
Aalowmne neHHEIM KOMIJIEKCOM XHMHYECKHX, (PH3HYeCKHX H TeXHOJO-
THUECKHX CBOHCTB, HOSBOJISIOMAM HCIOAb30BATh HX A8 TOJMyYeHHs
SAIIHTHEIX H NeKOPAaTHBHBIX JIAKOKPACOYHBIX HOKPHITHH PAa3HYHOrO
Ha3HayeHHs.

ITHrMeHTBl MOTYT GHITh Ge/bIMH, YepHBIMH, CephIMH (axpomaTtu-
YECKHMH, HEOKDAIICHHEIMH) M IBETHHMH (XPOMAaTHYeCKUMH, OKpa-
WeHHEMH) . X OTHOCAT K KpacsiuM BelllecTBaM, CNoco6HHIM nepe-
AaBaTh CBOIO OKPACKy APYrHM BellleCTBaM HJH TeaaM. K xpacsamum
BeleCTBaM OTHOCATCS TaKXe H KPacHTeJH — OpraHHueckHe COeipH-
Henus, o6najaiie NBeTOM. B OT/IHUHe OT MHIMEHTOB KpacHTead
U3GHpATEJBHO PACTBOPAIOTCA B BOAE H OPraHHYECKHX CPelax H B
OCHOBHOM HCHOJB3YIOTCS JJIsi OKPALUHBAHUsl PA3JIHYHLIX BOJIOKOH H
TKaHe#.

IIurMenTsl NPHMERAIOT B JAKOKPACOYHOH TIPOMBIILICHHOCTH AJIS
H3TOTOBJIEHHS] KPACOK, SMaJell, IDYHTOBOK, IINATIEBOK H APYrHX
NI MEHTHPOBAHHLIX MATEpHaJIOB, a TaKKe A OKPACKH H3fesHH B
Macce' (CTPOHTEe/IbHbIE MaTePHabl, IIACTMACCH, PeauHa H ap.). He-

229



KOTOpbI€ ITHrMEHTH HCIOJb3YIOT TakXke B mapdroMeprH, 6yMaxkHOH,
(papmaneBTHYECKOH MPOMBIILIVIEHHOCTH H A PYTHX OTPAC/sX.

Hanoanureau npeacrasasior cobofi 6enbie (HaH caabooOKpalleH-
HEHE) HeopraHuyeckHe coeJHHeHHS. B BOJHBIX KpPackax OHH MOTYT
HCMOJb30BATbCsl KaK IUTMEHTHI. B IOJIHMEPHBIX nnenxooﬁpasylonmx
cHUcTeMaxX HANOJIHHTEJNH NPHUMEHSAIOT TOJbKO B COYETAHHH C Heopra-
HHYeCKHMH H Opranl4eCKuMH IMHrMEeHTaMH.

FNABAS

HEOPT AHMYECKME MWUIMEHTDI

OCHOBHYIO MacCy NHTMEHTOB, IPHMEHSEMBIX B JAKOKPACOYHOH Mpo-
MBILLIEHHOCTH, COCTABISIOT HEOPraHHYeCKHe TTHTMeHTHI.

5.1. PONlb MUFMEHTOB B TIAKOKPACOYHBIX NMOKPLITUAX

BBenenue MHrMEHTOB B J1aKOKPACOYHble MaTepHasnl JaeT BO3MOXK-
HOCTb HE TOJDbKO DEryJHPOBaTh AEKODATHBHHIE H ONTHYECKHE CBOH-
CTBa MOKPHITHH, HO H Jpyrde BaXHeHINHe MOKasaTejH IOCJEeJHHX:
neopMandOHHO-IPOYHOCTHHIE, H30JHDPYIOLIHE, IPOTHBOKOPPO3HOH-
Hble, aJire3HOHHYI0 IPOYHOCTh H T. 1. KpoMe TOro, MOXHO IOJYy4YaTb
NOKPHTHS €O CHELHAJbHBIMH CBOHCTBAMH: 3JIEKTPONPOBOASILHE H
3JIEKTPOU30JHPYIOLIHE, TeNJIOCTONKHE H TEPMOHHIMKATOPHEIE, OTHE-
3all[UTHHE, aHTH(PHKUHOHHEE, NIPOTHBOOGPACTalOINHe, CBETSALIHECs
H 1p. i

CBoficTBa NTUTMEHTHPOBAHHBIX JAKOKPACOYHBLIX NMOKPHTHI B mep-
BYIO OYepe[b 3aBHCAT OT CBOKCTB NOJIHMEPHOro IJeHKooGpasoBare-
JS1 4 IATMEHTOB, BXOASIINX B HX cocTaB. OHAKO CTPYKTypHBIE OCO-
GeHHOCTH MOKPHITHH, OT KOTOPHIX B CBOIO OYepejb 3aBHCAT HX CBOH-
CTBa, BO MHOTOM OIpenesioTcss (PH3HKO-XMMHUYECKHM B3aHMOAEHCT-
BHeM MOJHMepHOH (hasbl ¢ MOBEPXHOCTbIO YaCTHI NMHUrMeHTOB. Takoe
B3auMojeficTBHe B 06IeM cayyae IPHBOAHT K OF PAHHYEHHIO IO/ BUXK-
HOCTH MakKpOMOJIeKy/1 BOJH3H NMOBEPXHOCTH YACTHII, NOBHIIEHHIO HX
’KECTKOCTH, TeMIIepaTyphl CTEKJOBaHHS NoJMMepa H H3MEHEHHIO pe-
JIAKCALHOHHBIX I€PEX0JI0B.

BBellende MUrMeHTOB MOXKET OKAa3bIBATb CYIIECTBeHHOE BJHUSIHHE
U Ha caM mponecc GOpMHPOBAHHS MOKDHITHS: IHTMEHTH MOFYT 3a-
MeIJIATh OTBEpXKIeHHe NOKPHTHA HJH, Hao60OpOT, KaTaJd3HPOBATh

npoTeKawilie NpH 3TOM XHUMHUUECKHE IpEeBpalleHHs . U B TOM, U B ‘

NPYroM cjayuae H3MeHSIeTCsl CTPYKTypa obpasylomedics TpexMepHo#
CeTKH mosjHMepa.
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IIpn nurMenTHpoBaHHH Bce aedOpPMALHOHHO-TIPOYHOCTHHE Xa-
PAKTepHUCTHKH MOKPHITHA — MOAYJb YyIPYrocTH, POYHOCTb IPH pas-
pbIBE, OTHOCHTeJIbHO® yAJHHEHHEe, H3HOCOCTOMKOCTb, BHYTPEHHHE Ha-
npsiKeHHs], MPOYHOCTb NPH H3rHbe H yaape, A0JroBeYHOCTb — IIpe-
TePNeBalOT H3MeHeHHS (MOBHIIAIOTCS HJIH MOHHKAIOTCSA).

3amHUTHEE CBOHCTBA JIAKOKPACOYHEIX NMOKPHITHI Takke BO MHO-
rOM 3aBHCAT OT CTPYKTYDHI, a cJel0BaTeJbHO, H3MEHSIOTCS U BBe-
JeHHH nmurMenToB. Tak, HampHMep, BOJONPOHHIAEMOCTb H BOJOIIO-
TJIOIeHHe IMOKPHITHH 3aBHCAT OT CTPYKTYpPH IVIeHKOOGpAasoBaress
BOJIM3H NUTMEHTHBIX YACTHI. PasphixjeHHbE CTPYKTYPH CIOCOGCT-
BYIOT aKKyMyJHPOBAHHIO B HHX BOjJbl— HauGoJjee pacmpocTpaHeH-
HOTO KOPPO3HOHHO-aKTHBHOro areHTa. I1pu sTtoM pesko Bo3pacTraer
BOJIONIPOHHLIAEMOCTb MOKPHITHS, YTO NPHBOAHT K MOTEpe HM 3aILHT-
HbIX CBOHCTB. B cayyae o6pasoBanus yIJIOTHEHHHIX CTPYKTYp ILIEH-
kKoo6pasoBarens, HampoTHB, HabaiofaeTcsl MOBLIIEHHE 3AaIMHTHHIX
CBOHCTB MOKPHITHH.

Onuofi M3 NMPHYHH NOBLILIEHHS 3AIMHTHBLIX CBOHCTB IPH NHUrMeH-
THPOBAHHH NOKPHITHA fIBAAETCA TaKXe yBeJHUYEHHe NyTH MOJIEKYJ
KODPO3HOHHO-aKTHBHHIX areHTOB NPH HX AHG(Y3HH K 3aIUMmiaeMoi
AOBEPXHOCTH,

Anresnonnas IpOYHOCTb («IPHJHIAHHE» K MNOBEPXHOCTH) IIO-
KDHITHH NPH BBEJleHHH NHFMEHTOB, KaK IpaBHJIO, BO3pPacTaer. DTo
06yC/I0BJIEHO B NePBYI0 oyepefb NMOBHIIEHHEM AedopManHOHHO-
APOYHOCTHEIX CBOHACTB NMOKPHITHE,

Bausinde MHrMeHTOB HA NPOTHBOKOPPO3HOHHHIE CBOHCTBA MOKPHI-
TH NPOSIBASIETCS [JIaBHEIM 06Pa3oM B 9JEKTPOXHMHUECKHX MpOIec-
cax, MpOTEeKaloUUX I0], JAKOKPACOYHHIM NOKPHTHeM. Ilas OTzesb-
HBIX TPYNI NHIMEHTOB MEXaHH3M BO3JEHACTBHS HA KOPPO3HOHHBIH
nponecc pasauyen H GyneT pacCMOTPeH B COOTBETCTBYIOLIHX pasje-
Jax yye6uuka. CienyeT JuUIb OTMETHTD, YTO IIPH BBEJEHHH IHrMeH-
TOB IOJaBJISIOTCS aHOJAHBIE MPOLECCH, YTO CNOCOGCTBYeT 0GpasoBa-
HHIO 3AIMHTHHIX OKCHJHBIX IJIEHOK Ha MOBEPXHOCTH MeTaJJia, H3Me-
Henu1o 1HMOY3HOHHBIX XapaKTepHCTHK OKPHTHA M T. TN,

Takum 06pasoM, Aaxe NPH KPATKOM PacCMOTPEHHH POJIM IHT-
MEHTOB B JIAKOKPACOYHBHIX NOKPHITHAX CTAHOBHTCA OYEBHAHHIM, 9TO
HX CBOMCTBA CyILECTBEHHO 3aBHCAT OT CBOMCTB BBEJEHHOrO NHIMEH-
T4 H €ro CmocoGHOCTH B3aHMOJEHCTBOBATH C NOJNHMEPHHM ILIEHKO-
o6pasoBateneM. Huxe GyAyT OmHCaHHl CBOACTBA NMHTMeHTOB.

5.2, KNACCUDUKALMA MUTMEHTOB

B ocHOBY knaccHbHKauMH HEOPraHHUYECKHX MHTMeHTOB MOT'YT OHITB
NOJIOXKeHH pasHble NMPH3HAaKH. Tak, MHrMeHTH MOXHO KJacCHGHIH-
poBaTe mo LBeTy, XHMHYECKOMY COCTaBY, coco6aM IpOH3BOACTBA,
HasHauyeHuto. Hu oxHa M3 3THX KiaccubuKauuil He sABISETCS ONTH-
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MalbHOH, MOCKOJBKY BO BCeXx CJydYasx B OJHY H Ty Xe Tpymmy Io-
najfaioT MHTMEHTH, BechbMa PAa3fHUHBIE [0 CBOMM CBOHCTBAM.

B nacrosimee BpeMs 1/ HEOPraHWYeCKHX NMUTMEHTOB MNPUHATA
JBOHHAs KJaacCH(HKAUHs, B OCHOBY KOTOPOH IIOJIOXKEHH JBa IIPH-
3HAKa: BT U XHMHUECKHUH COCTAB.

ITo aToli KMaccH(bHKauMM NHIMEHTH AeJAT IO IBeTy Ha JBe oc-
HOBHBIE FPYNNBI: axXpoMaTHUecKHe M XpoMmaTHuecKHe. B mepsyio
Tpynmy BXOAAT Oe/ble, YepHHE H CepHe NMHUTMEHTH, 4 BO BTOPYIO —
BCe IBeTHble. XpOMAaTHUYeCKHe NMHTMEHTH B CBOIO OYepenb Mojpasie-
JASI0TCS HA JABe NOAFPYHNBI: XKeJThle, OPaHXKEBLIE, KPACHHE H KO-
puuHeBHe; 3ejaeHble, CHHHe U ¢HoneToBhe, CxeMa KiaaccupHKauuH
HEOpPraHHYEeCKHX MMTMEeHTOB HpHBeaeHa Ha pHc. b.1.

Ilo xuMHueckoMy cOCTaBY NMHIMEHTH NpeACTaBJeHbl CAeAYIOLHU-
MH Kl1acCaMU COeIHHEHHUH:

3JIeMEHTHl — TEeXHHUYECKHH YIJIepoj, YepHH, MeTajjIHdYecKue Io-
powiku (UHKOBAas NbLIb, aJIOMHHHEBAs myjapa H Ap.);

OKCHABl — JHOKCHJ THTAHA, LMHKOBHe Oenuna (OKCHJ IIMHKA),
XKeJe300KCH Hble NHIMEHTHl, OKCHJB CBHHIA, OKCHABI XpOMa H AD.;

conu — Kap6oHaTH (CBHHIOBHe Genuna); XpoMarh (CBHHIOBLIE
M LHHKOBHE KPOHA, CBMHIIOBO-MOJMHOAATHBIN KDOH, CTPOHUHEBbI
KPOH H Ap.); CyAbbuab (JHTONOH, KaJjMHEBEE IHTMEHTH ) ; dochaTh
(dochaTr xpoma u KoGasbra); KOMIUIEKCHEIE COMH (XKejae3Has Ja-
3ypb), aJIOMOCHJIMKATH (yJAbTPaMapHH) H Ap.
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5.3. OCHOBHBLIE CBOACTBA NUIMEHTOB '

5.3.1. XuMmuuecKkme CBOMCTBA

XuMHYCCKHe CBOHCTBA IIUTMEHTOB ONPENEJSIOTCS] HX OCHOBHBIM XH-
MHYECKHM cocTaBoM. Tak, Hampumep, AUOKCHA THTaHa (6esblil nur-
MeHT) o6JagaeT UCKIYHTEIbHOH XMMHUECKOH CTOHKOCTBIO: OH MO-
JKeT pacTBOPATBCA TOJBKO B KOHUEHTPHPOBAHHOH CepHOH KHCJOTe
npyu HarpeBanuu. J[pyroit 6e/blii MUrMeHT — OKCHJ NHHKa — 06J1aa-
eT amboTtepubiMu cBoiicTBaMH. CBUHNOBLIE Oesidja, SBJSOIIHECH
KapOGoHATOM CBHHIA, JErKO Da3pyllaloTcsl NpH BO3AEHCTBHH Jaxe
cnaboit kucaothl. CHHHMI NHTMEHT (Keje3Has Ja3ypb), OCHOBY KO-
TOPOTO COCTaBJIfIeT KOMIJIEKC (pepponHaHuia XeJjesa, JIErKO paspy-
HiaeTcs NpH Bo3jelicTBuM caabo#i ImesouH, a yJabTpaMapdH (Toxe
CUHHUI NHMIMeHT), COJep:Kaliuil B cBOeM COCTaBe CyJb(pUAbl HaTpu,
HEKHCJOTOCTOEK,

OnHako NMUTCMEHTDLl, KaK NPaBUJio, HE ABJSIOTCS XHMHUECKH 4HC-
TBIMH COEIHHEHUSIMH CTPOTO OHpeJesJeHHOro cocrasa. PasBurie
CTPYKTYDHEIX METOAOB HCCJENOBaHUS H COBEPIISHCTBOBAHHE TEXHHU-
UeCKHX IIPHEMOB IOJYUEHHS ONHHX U TeX XXe IMUTMEHTOB IOKasaJd,
YTO HOYTH BCe CBOUCTBA MOCJAEAHHX (I[BETOBBIE XapaKTePHUCTHKH, HH-
TEHCHBHOCTb, YKPBIBUCTOCTb H T. JI.) ONpeAe]AoTCs HX CTPYKTYDHH-
MH 0COGeHHOCTSIMH, XHMHUECKUH COCTaB NPH 3TOM JIHLIbL ONpeesseT
BO3MOXKHOCTb CO3JaHHS TOH HJIM HHOH CTPYKTYDHL.

Ilpu H3roTOBJIEHHH NHIMEHTOB YacTO MOJYYalOT He XHUMHYECKHe
COEJMHEeHHUs, a TeXHHUYECKHE NPOAYKTH, Kak NpPaBUJO, IEPEMEHHOr0
COCTaBa, C ONpeJe/eHHOH MHKPO- H MaKpPOCTDYKTYpOH (KpHCTasniu-
yeckass mopgudHKanus, AUCHEpCHOCTb #W T. J.). DoJjbiloe BJHsAHHE
Ha CBOHCTBa NMHTMEHTOB OKa3blBAIOT W DAa3JHYHOTO pojpa NpHMecH,
BO MHOTHX CJy4afX CHenHajJbHO BBOAHMbIE B IMTMEHTHL

BolopacTBopuMble mpuMecH DONAfalOT B DUTMEHTH M3 HCXOAHOTO CHPbS HJIH
ABJSIIOTCST NOGOYHBIMH DpPOAYKTaMH OCHOBHBIX PEAaKUMH, NPOTEKalOWMX MHpH HX
cunrese, CojepikaHHe BOAOPACTBOPHMEIX HpHMeceli B NHIMEHTax CTpOr0 OTpaHH-
ypBaeTcs M He MNOJXKHO mpeBhimarte: 1—29% (mace.), @ AJas aHTHKODPO3HOHHEIX
nurmentoB — 0,1—0,2% (macc.).

BoJopacTBopuMEe IpHMecH OKa3bIBAIOT OTpHILATeJbHOE BJAHSHHE Ha 3aluT-
Hble CBOMCTBA J4KOKPACOUHBIX NOKPHTHH. DTO NposBAsfeTCs BO B3aUMOAEHCTBHH
ux ¢ (yHKDHOHAJAbHBEIMM TPyNDaMu DJeHKOOODa3yloIIuX BeIlecTB HJH B CTHMYJH-
DOBAHHH NPOLECCOB 3JEKTPOXUMHYECKOH KOppo3un, B mepBom ciyuae obpasylorcs
coefluHeHHs (COJIM, MBLIA, KOMIJIEKCHble COeJHMHeHHs), 3aTpyAHSIOMIHE NpoIecc
topmupoBanus (0TBepXKJAeHHS) NOKpHITHA. Bo BTOpOM cllydde NOA JaKOKpacog-
HBIM CJIOEM NPOHCXOJAHMT HAKONJEHHe BJarM B pe3yJbTaTe e€e  OCMOTHYECKOTo
nepeHoca, CKOPOCTh OCMOTHUYECKOTO <«BCAcHBaHHS» BOJH 3aBHUCHT OT INpPHPOIK
M colepXauus BOZOPACTBOPHMEX INpumeceir (3aekTposuToB). O6pasyomuiics
pacTBOp 3JIEKTPOJHTA BHI3HBaeT NOAIIEHOUHYIO 3JEKTPOXHMHUECKYI0 KOpPPO3HIO,
KoTopas 0coGeHHO omacHa, NOCKOAbKYy OGHapyXKHTb €€ TPYyIHO.

B HekoTopHIX caydasix BOJAOpPAacTBOpHMHE NpPHMECH B INHIMeHTe MOTYT OKa-
3EIBaTh IIOJIOXKHTE/JbHOE BJHSHHE Ha 3aIIUTHBIE CBOHCTBA JAKOKPAaCOYHOTO HNOKpH-
THS W Ha cBoficTBa camoro nurMenta. Hanpumep, B InpucyrcrBuu B KauecTBe
npHMecefi cojiei XpOMOBOR KHMCJOTH INOBEIIaeTCH KOPPOSHOHHAs CTOHKOCTh IoO-
KphiTHs Ojparofiaps Hamuunio HoHa CrO,2—, OKa3HBAIOMIETO NacCHBHPYIOLIEE BO3-
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JieficTBHe Ma uyepHble MeTanlsk. HajHuHe HHTpaToOB B KaYecTBe BOJOPACTBOPHMBIX
npHMecefi B XpoMaTax CBHHIA NPHBOAHT K NOBHILIEHHIO HX CBETOCTOAKOCTH, IO-
CKOJMbKY HMHTpAaTH NpPENsiTCTBYIOT NpOLEeCCYy BOCCTaHOBJeHHs HOHoB Cré+ (xenTif
uset) B Cr3+ (3eneumift mBer).

Ins npunanus DHrMeHTaM clienHguuecKHX CBOHCTB B HHX BBO-
AAT cnenxasnbHele J oG aBKH: NOBEPXHOCTHO-aKTHBHLHIE BeleCTBa,
MONH(HKATOPH HOBEPXHOCTH MHTMEHTA H T. 1.

TToBepXHOCTHO-aKTHBHBIE BelllecTBa N06aBAAIOT K IIHIMEHTaM C
HeJbl0 00JerueHHs HOCAeNYIOUHX IIPOIECcCOB AMCHEPrHPOBAHHS HX
B MJEHKOOGpasylolIuX BellecTBax H obecneuyeHHs] CTaOHIbHOCTH O6-
pasyloLIMXcs NPH 3TOM JHcepcHH (Kpacok).

B xauectBe MOnH(UKATOPOB HPHMEHSIOT Pa3/JHUYHEE HOJHMEDHI,
OpraHHYecKHe NMOBEPXHOCTHO-aKTHBHEIE BelleCcTBa H Dsifi HEOPraHH-
YecKHX COeJHHEHHI — FHAPOKCH aJIOMHHHSA; OKCHAB KpeMHHUS, IHH-
Ka, Maruus, Kaabuus; ¢ochare aJIOMHHHS H KpeMHHs; ¢pTajar TH-
TaHa H Ap.

K cmepuaanHbBIM 106aBKAM OTHOCATCS TaKXKe H BelecTBa, BBOAU-
MBle B IIponecce CHHTEe3a MHrMeHTa, HanpuMep AJs obecneuyeHHs ero
KPHCTAJI3aIHH B ONpejeNleHHON KPHUCTAINHYIECKOH CHCTEME.

5.3.2. Kpucrannmueckoe crpoenue

BaxuefmuM cBOACTBOM THIMEHTOB ABJASETCHd HX KPHCTaJAJIHYHOCTB.
B racrosiee BpeMs YCTaHOBJICHO, YTO BCe YaCTHIH HeOpraHu4yeckux
NMHUrMEHTOB HMEIOT KPHUCTANIHYICCKOe CTpOeRNe.

Kpucrann — ¢usuueckoe Teno, HMelolllee CTPOrylo TpeXMepHYK NepHOIHT-
HOCTh BHYTpeHHero CTpoeHHs, Mowubl, aTOMBI H MOJEKYJAB KpHCTajija pacnojoxe-
HH B MPOCTPAHCTBE 3aKOHOMEpHO M 00PAa3YIOT TaK Ha3HBAEMYIO KPUCTAAAMUHECKYIO
pewerxy. Oua XxapakTepH3YeTCst TPAHCAAYUAMU, T.€. ONpPELENeHHbIMH OTpE3KaMH,
nepeMellleHHe Ha KOTOpBIE B ONpefeeHHOM HanpaBleHHH NDHBOAHT K TOYHOMY
MOBTOpEHHIO NepBoHauaabHO# CTpyKTypH. Tpexmepuas pelleTka uMeeT TpPH TJaB-
HHe TpaHciAsmuH (TPaHCAAMHOMHHX BeKTOpa) —a, b H ¢. Hampapnenus sTuX
BEKTOpPOB MOXKHO HCIOJb30BaTh [Jsi 0003HaueHHs ocefl KpHCTanlsa,

MuHHMaIbHO BO3MOXKHEIE 06beM KDHCTalAH4ecKOf pDEUIeTKH HOCHT Ha3BaHHe
saemenTaproi sueidxu. Oua mpeAcTaBaseT Co60fi napajneienunel, NOCTpOEHHBIR
Ha Tpex TpaMcasuusax. dopMa sjeMEHTapHOR sfYefiKH ONpelelsercs OTHOLICHHeM
ee pebep @, b W ¢ M BeJIHUMHAMH YIJOB @, § H ¥ MeXAy HHMH.

CHcTeMaTH3amHMs KPHCTAAJ0B OCHOBaHa Ha O0COGEMHOCTSX HX CHMMETDHH.
OCHOBHBIMH 3J1€MEHTaMH CHMMETDHH SBJAIOTCS CleldyIollHe.

1. Ienrp cuMMeTpHH (HHBepCHH) -—3TO TOUKa B KpHCTajlje, XapakrepH3yio-
mascst TeM, uyTo KaxJas NpoBeleHHas yepe3 Hee ODpsMas C JBYX CTOpOH Ha pas-
HBIX PacCTONHUAX DPOXOAHT yepe3 OAHHAKOBHE TOUKH.

. ITnockoCTh CHMMETDHH — 3T0 IJIOCKOCTb, edfilliast KPHCTana Ha JBe YacTH,
KaXJasi H3 KOTODHX fBJIfETCH 3epPKaJbHBIM OTpaxeHHeM ApYTof.

3. Ocb cHMMeTpHH — IpsiMasi, OpH IIOBOpPOTE BOKPYr KOTOpoit Ha 360° kpH-
CTans COBMeIaeTcss CaM ¢ coboir 7 pas. UHcio n HasbiBaT nopadkom Ocu.
Pasjeaun 360° ma »n, monydawT yrol HaHMeHbLIer0 NOBOpOTa, NpH  KOTOpPOM
KpHCTa/ll COBMeIaeTcs caM ¢ coGoR.

DeMeHTH CHMMETPHH MOTLYT OpOSBAATHCH B KpHCTaldNax OTHEJbHO HIH B
pasaHuMEX KoMGHHapHaX. UHcno KOMGHMHANHMi S/1€MEHTOB CHMMETpHH, He NpPOTH-
BoOpeYalllHX NpHHIMNY PelleTIaToro CTPOSHHs KPHCTalJOoB, COCTaBisieT 32 TpYMIH,
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Ta6nnuna 5.1. Kpucraasrozpaduyeckue cuctemor (cunzonuu)

DaemeHTapHas Agefika

CucTema
(CHHrOHuA) ITurment
XapaKTepHCTHKZ reoMeTpHUeCcKas d)ODMa
Ky6uue- | a=b=c¢ Cyapbun unmka ZnS
cKast a=§=y=90° (Geablit mUTMEHT)
Terparo- | a=b+c g Huokenn Turana TiOp
Hanbuas | o=p=y=90° (6enbtit MHTMEHT).
q OpauxkeBHHA H Kpac-
ll HHIi CBHHIOBHE KpOH
l PbCI'O4
el |
3
o« /@_ n
7
Tekcaro- | a=b+*c . a Ptyrtnas KHHOBaph
HalbHag |oa=R= 90 HgS (xpacebit mur-
y=120° MeHT)
]!
A ocl/5| l
7=\
Mouo- a*b+*c Kentet ¢ i
BHHIIOBBI
KIAHHas | a="7=90° 8 kpou PbCrO, .
p=+90°
c
D
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IIpodonscenue

OneMeHTapHas sdefika

Crcrema IinrMedt
(cumronns) XapaKTePHCTHKa reoMeTpH4ecKas Qopma
Poumbuge- | a== b~ 8 JIuMOHHHA CBHHUOBHA
cKas a=P3=90° a kpou PbCrOy
y==90°

1

{

|

I A
<]

Ve

Ha3HBaeMble Kiaccamu, unH sudamy cummerput, Bee KpHCTanfbl, NpHHAAJeXALINE
K OJNHOMY KJacCy, HMeIT OJHHAKOBble HAOOpH 3JEeMEHTOB CHMMETpPHH,

B saucumoctH of BHellmeli (GODMH H CTpOeHHA KDHCTalIH gHenstca Ha
KpHCcTaanorpabHuyeckHe CHCTeMH, wuiM CHHTOHHH (Cuh—
CXONHBIfL, 20HuA — yroa). Bcero cymecrByer ceMb KpHCTal0TpadHYCCKHX CHCTEM
KOTOpHE CIPYUNHPOBAHH IO HAO60pY 5JeMEeHTOB CHMMETDHH B TpH KaTeropHu: BHC-
IIyi0, CPeRHIO0 K HHSIIY0. K BHICIIefl KaTeropHH OTHOCHTCH TONBKO Kybu4eckas CH-
cTema. KpHCTajasl, BXOASILHE B Hee, B HA60pe 3JeMEHTOB CHMMETPHH HMEIOT He-
CKOJBKO OCefi CHMMETDHH BHCIIero mopsfika (n>>2). K cpepHelt KareropH# OTHO-
CATCH yXKe TpH CHCTEeMH — TPu2onaibtas (pombosopuueckas), TeTPazOHAAbHAS
H 2excaeonasbnas, KpHCTANIE 3THX CHCTEM HMEIOT JHIUb 10 OZHOM OCH CHMMET-
PHH BhicIeTo mopsaka. K HusmIeR KaTeropHH OTHOCHTCS OCTABIUHECH TPH CHCTe-
Mbl — TPUKAUHHARA, MOHOKAUHHAA H pOMbudeckas. KpHCTalabl 3THX CHCTEM He
HMeIOT HH ONHOM OCH CHMMETDHH BHICLIETO MOpSAKA.

B rabn. 5.1 mpuBefeHH HeKOTOphie BHIHI 9JeMeHTApHEIX HYeeK, HX XapaKTe-
DHCTHKH, a TaKxXe NMpHMepH NHIMEHTOB, KPHCTAJMH3YIOMMXCS B HHX.

OJeMeHTapHble sYeflKH, NpHBefeHHEE B Ta6a. 5.1, HasHBalwoT NpHMUTHBHHI-
MH, Y3mg B HHX DacIoJaraloTcsi ToJbKO B BepIUIMHAX MHOTOIDaHHMKA, B caox-
HHIX suefikax NONOJHHMTENbHEIE Y3JH MOLYT HAXOLMTBCH €Il ¥ B HX IEHTpe
(OﬁﬁeMH()ﬁ-ueHTpHpoBaHHble fuefikn), B LEeHTpe KaXJol rpaHn (rpaHEleHTpPHPOBaH-
I;;ieeﬁxi[l;l(.é KH) H B LEHTPe NapH napalleNbHHX IpaHell (6a30UeHTPHPOBAHHHE

s KpHCTaNNHYeCKHX DEIIETOK CYINECTBYIOT M 0oJee CJAOXKHEE 3]eMeHTH
ciMMerpiH, OHH [OMBASIOTCS NPH UMX KOMOMHHpOBAHMH C TpaHCAsUHaMH, Tak
IpH KOMOHHHDOBAHMH IVIOCKOCTH CHMMETDHH C TpaHCIALHeN TMOAB/IETcs TAK Ha-
SHIBaeMas NA0CKOCTb CKOAb3AUje20 OTPAXEHUA, a NpH KOMOGHHHPOBAHHH OCH CHM-
METPHH ¢ TpaHcAAUHed — 8unTOBbIE OCU.

Taknm o6pa3oM, naxe w3 CaMBIX KPaTKUX CBELEHHR O CTpOeHHH KpucTraj-
JIOB, NPHBEACHHHIX BHIIIE, CTAHOBHTCH OYEBHAHBIM (DAKT CYINECTBOBAHMHA OOJBILO-
ro udena HXx ¢opM. Beuo yeramoeaeHno cymecrBoBanHe 230 NPOCTPaHCTBEHHBIX

rpynn CHMMETDHH, T. €, BCeX BOSMOXKHHIX KOMOHMHALMA 51eMEHTOB CHMMETPHH
NPHCYIIHX NPOCTPAHCTBEHHBIM pelleTKaM. ,

OcHoBOfi pasjeneHHs KPHCTAMJIOB HA TJaBHHE (H3HKO-XUMHYe-
CKHe TPyNnH SIBJSIOTCS 4eThipe THIIAa XHMHYeCKo# cBs3H. PasjHua-
10T UOHHbIE, KOBAANCHTHbLE, METALAULECKUE U MOACKYASPHblE CTPYK-
TYpH. B HEKOTOPHIX ciyuasx He/b3s CO Beeit ONpe/eNeHHOCTIO YKa-
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3aTh THO CBA3H, NOCKOJbKY OHA4 HOCHT NPOMEXYTOUHBLIA Xapakrep.
BeneacTBre COCYIIECTBOBAHHA B OJHOM COEHHEHHH Pa3yIHYHBIX TH-
TI0B CBSI3H TPYAHO KJACCH(HUHPOBATb CTPYKTYPH IO XHMHYECKHM
CBA3AM.

IpuMepaMu CTPYKTYp ¢ OIHOTHIHOM XHMHYECKOl CBH3BIO MOTYT CIyXHTb
KPHCTAJIH GJaropofHHX ra3oB (MOJeKyasfpHas CBf3b), aiMasa (KOBATEHTHAs
CBSI3b), X/JOpHAA HAaTpHsi (MOHHAS CBf3b), 30J0Ta (MeTalJHYecKas cBsa3b). Kph-
CcTamin rpadHTa MOTYT CAYXKHTb NPHMEPOM CTDYKTYPH, —XapaKTepH3ylomleHcs
CBAA3bI0, MPOMEXYTOUHOR MexIy KOBaleHTHOR H  MeTajJIHYecKod. CrpyKTypH
‘HeopraHWYeCKHX IHrMeHTOB, OOBIYHO SBJAAIOMEXCA COMAMH HJH OKCHAaMH, uallle
BCETO XapakKTeDHSYIOTCH KOBAJEHTHOM H/IH HOHHO-KOBaJIEHTHOH CBASAMH. Moue-
KyJdspHasi CB#3b NpHCYINa KPHCTJJHUYECKOH CTPyKType OpTaHHHYECKHX MHIMEHTOB.

Hau6onee xapakTepHHM NPH3HAKOM KPHCTAJJHYECKOTO COCTOS-
HHS BellleCTBa SIBJSETCA AHU30TPONUs — pa3jHiHe CBOHCTB IO pas-
HBIM HanpaBjeHusiM. BeaencTBHe TOro 4ro B CTPYKType KpHCTajna
B pAa3HBLIX HANMPABJEHHSX PA3JHUHBI PACCTOSIHHS W CHJbI CBA3H MeX-
Jy YaCTHIaMH, [IOYTH BCe CBOHCTBa KpPHCTAJJa Pa3/HuHbl B Pa3HHIX
HANpaB/ieRHsX (HO OJMHAKOBH B CHMMETPHUHBLIX HANPABJIEHHSX).
ABH30TDONHLIME SIBJSIIOTCS 3JIEKTPHYECKHE, MarHHTHHE, ONTHIECKHE,
TEIVIOBLIE M MPOYHOCTHHIE CBOHCTBA KPHCTA/Ia, a TaKXe CKOPOCTh
PocTa KpUCTaJIA.

BaxnefiiinMH 0coGeHHOCTSMH KPHCTAMJIHYECKOFO COCTOSIHHSA S5B-
JISIIOTCS NOAUMOPPUBM U UBOMOPPUSM.

[MonuMop hpHU3M — cOoCOGHOCTb OHOFO H TOrO e BelleCTBa Cy-
JeCTBOBaTh B PasHBIX KPHCTaMIHUecKHX ¢dopMax. IlonuMmopdubie
MOnH(HKAIHK PasHualorcsl (PH3HIECKHMH CBOACTBAaMH, HaNpHMeEp
TBEpPAOCTbIO, IJIOTHOCTBIO, [BETOM H T. I. BelllecTBa, nMelomue nBe
HJIH TPH MOJHMOpP(Hble MOAHPHKAIMH, HA3HBAIT THMOPQHEIMH HJIH
TpumopdubniMH. Kaxpas momumoponasi MopHQHKauHs ABJIAETCA
yCTOAYHBOA (ha3ofl NpH COOTBETCTBYIOMIHX (PH3HKO-XHMHYECKHX yC-
JoBHAX. KpHCTaninueckHe MOAHM(HKAUHH OIHOTO H TOTO Xe Belle-
.cTBa TIpHHATO 0603HAuaTh OyKBaMH I'DEUECKOro ajdaBuTa B mOpsAnKe
TIOBHILIEHHS TeMIePaTyphl CTaGHIbHOFO COCTOSIHHS JAHHOA MOxHpH-
Kauuu: HanpuMep, o-PbO u B-PbO uan «-ZnS u B-ZnS. Hdas obo-
3HaueHHs] MOAH(HUKAUHA NMHIMEHTOB yallle BCEro NOJb3ylOTCA HCTO-
PUUYECKH CJOKHBUIHMHCS Ha3BaHHSIMH. Tak, /151 MPpHBEJEHHALIX BHIIE
MHTMEHTOB 3TO COOTBETCTBEHHO IJIET M MACCHKOT HJH C(ajepHT H
‘BIOPTIHT.

[Tepexon opHO# moauMop(dHOH MOAMPHKALMH B JAPYTyl Ha3bl-
‘BaeTcsi nosumopgroeim npespaujeruen. OH IPOUCXONHUT NPH onpeze-
JIEHHLIX TeMIiepaType H JAaBJeHHH, a KaxnoMy (pa3oBOMy IpeBpa-
UIeHHIO TAKOTO POja OGLIUHO CONMYTCTBYeT H3MEHEHHe CBOHCTB KpH-
.craana. Kpome Toro, nonuMop(HEI nepexoj CBsf3aH ¢ NOrJOIEHHEM
HJIM BLHIIeJIEHHEM Telnaa.

TMpomecc mepexoia OAHON noauMopdHOfT MoJAH(HKanHH B APYTYIO 6riBaeT

-06paTHMEIM H HeoOpaTHMeM. [IpHMepoM Mepexofia MEPBOTO THIA MOXET CIyXHTb
gipeBpallleHHe anMasa B TpadHr, BTOPOTO — MPEBPALCHHA chanepura («-ZnS)
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B BiopTuHT (B-ZnS) mam raera (@-PbO) B maccuxkor (B-PbO). Toaumopduee
npeBpallleHusi, KaKk INpaBHAO, TPeOYIOT 3HAUMTENbHON SHEPrHH 4KTHBAUHH. JTO
NPHBOAHT K BO3MOMKHOCTH CYIECTBOBAHHS METACTAOUAbHLLX — KPHUCTAJ]HIECKHX.
CTPYKTYP, T. €. OTHOCHT@JbHO YCTONUHBEIX, HO TEPMOJAHHAMHYECKH HEpaBHOBECHBIX.
O0pasoBanne TaKHX CTPYKTYp BO3MOXHO, HAampHMep, B Clyuae NepeoXJakieHHs:
(nnu neperpeBa) CHCTEMBI BOJM3H TEeMIEDPATYDPH MOJHMOPGHOro MNpeBpalIeHHs.
Tak, npu narpeBanuu cdanepura npu 700°C OH npespalllaercs B BIOPTHHT. Ilpm:
MeJleHHOM OXJaXJeHHH NpoTeKaeT o6parTHEI mnpouecc. B Tom cayuae, koraa
BIODTUMT OBICTPO OXMaXNAKWT NOTPYKEHHEM B XOJOAHYIO BOAY, OH COXpaHseT
CBOIO CTPYKTYpY.

Kpucraams, HMEmue ONHE H TOT XK€ THI CTPYKTYpHI, Ha3hHBa-
I0TCSl UBOCTPYKTYpHOIMU. DTO MOTYT GBITH COBEPUIEHHO pas3/HYHbIE
IO XMMHYECKOMy cocTaBy BellecrBa. Hamnpumep, Kk oxsHomy THIy
KpHCTasaHYeckoi cTpykTypu orrocaTcss KOH, AgCl, BaS u MgO.
Ecan semecTsa KpoMe OMHAKOBOH KPHCTANIHUECKOl CTPYKTYPH 06~
Jajaior elle nogobueM XHMHUYECKOH (opMysaH (HAEHTHYHBIM XHMH-
YeCKHM CTPOEHHEM), OHH Ha3HBaloTCs u30oMOp(Heimu. B KauyecTpe
npumepa moxso npuectH PbCrO4 PbSO,, BaSO4 1 KMnO,. Hso-
MOpP(hH3M NPOSBJSETCS B CNIOCOGHOCTH Pa3JIMYHEIX COefHHEHHI 06pa-
30BLIBATh H30MOP(QHbLIE CMECH — KPHCTAIHYECKHE TBEpAble PacTBO-
Pl (cmewannsie Kpucrasrot). Takue pacTBOPH SIBJAIOTCS TOMOTEH-
HBIMH CMECSIMHM JIBYX HJH Gosiee BelleCTB, HAXOASIIUXCS B KPHCTaJ-
JIHYECKOM COCTOSIHHH.

Ilo cnocoly 3amonHeHHs NO3MUHMA B KDHCTAJNHUECKOR pelIeTKE pasjHyaloT
TPH OCHOBHHIX BHJa TBEPABIX PacTBOPOB:

TBEpAble DACTBOPHL 3aMelleHHSs, B KOTODEHIX aTOMBl HJAH HOHH OJHOTO:
3JEeMEHTa 3aMeIlaloOTCs B KPHCTANNHUeCKON CTPYKType aTOMaMH HJH HOHAaMH.
ApYTroro 371eMeHTa;

TBEpAble pacTBOPH BHEeJPeHHH, B KOTODHX aTOMB, HOHH MJH MOJEKY--
Akl pACTBOPEHHEIX BeIIECTB 3aHHMAlOT CBOOOJHEle MecTa (HalpHMep, MeXAYy3-
Nus) B KPHCTANJMYeCKOH pemeTke PacTBODHTEJs:

TBepIEle PacTBOPH BbLIYIUTAHHf, B KOTODHX B Npouecce o6pa3oBaHHs:
CMELIAHHEIX KPHCTa/JIOB OCTAlOTCH HE3aNOJHEHHEIMM CTPYKTYDHHE NO3HIMH aTo--
MOB HJIH HOHOB.

KpoMe omnncausbix Bhile H30MOPGHEIX CTPYKTYp CYIIECTBYIOT
elle TaK Ha3blBaeMHe 4ACTUYHO U30MOPPHble CUCTEMbL, KOTOPBIE KaK.
OBl 0GpasoBaHbl H3 MHOTOYHC/IEHHBIX OYeHb TOHKHX UepejyIOlIHXCS:
CJIOEB JIBYX Pa3JHYHBIX BEIECTB.

Bremnuil BuA, CTPyKTypa H (H3HUECKHEe CBOMCTBA KPHCTAJIOB:
MOTYT 3aKOHOMEPHO H3MEHSATbCS B 3aBHCHMOCTH OT XMMHUECKOTO CO-
CTaBa. DTH H3MEHEeHHS, IPOHCXOASAIINE B Pe3yJibTaTe 3aMeHH B CTPYK--
Type OHOTO HOHA APYIHM, HAa3HIBAIOTCS MOP(OTPONHBLMU.

OmnucaHHbIe BHIlUE fBJICHHS. MOP(OTPONKH, H30MOPhHIMA U TIOJH--
Mop¢du3Ma TecHeH M 06pa30M CBSI3aHH MeXTy COGOf.

Visyuenne KpHCTaJUIHUECKHX CTPYKTYp IPOBOJHTCS Yalle BCEro
ABYMsl METOZaMH: PEHTTEHOCTPYKTYPHHM aHaJH30M, OCHOBAHHOM Ha-
AH(PAKUHA DEHTTeHOBCKHX Jyueil KPHCTaJUIHUECKOH pelleTKOH Be-
IECTBA, H 3JIEKTPOHOrpa(HUECKHM aHaJH30M, OCHOBAHHOM Ha JH-
PaKiHH 3JIEKTPOHOB MM HEHTPOHOB. Mcmonbaysl sTH mMeTonbl, GHLIO-
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‘YCTAHOBJIEHO, YTO PeasibHO CYLIECTBYIOLUIHE KPHCTAJJIB HMEIOT OTJIH-
9Hs OT PacCMOTPEHHBIX BHIE HAeaJpHHEX. B peanbHBHX KpHCTaJJIaxX
cTporasi MpOCTPAHCTBEHHAs NMEPHOXHYHOCTb Hapyllaercs H3-3a Ha-
YK AeeKTOB KPHCTAIHYECKOH CTPYKTyPHL.

MHorge CBOACTBA KPHCTALIHYECKHX Ten OOBACHAOTCR HajJHuUHEM TaKHX Je-
.pexToB. ITocneiHHE MOTYT OHTb COOCTBEHHHIMH, €CIH OHH O0pasyloTCst BCIEHCT-
BHe TEIIOBOTO MABHXKEHHS B KPHCTajjle, WiH NPHMECHBIMH, €CJIH B KpHCTanje
TOSBASIOTCH NOCTOPOHHHe NPHMecH CaydafiHo WIH npepHaMepeHHO. JledekTsl MOryT
3aTparHBaTh ONHY HJH HECKOJbKO SJEMEHTapHbIX sieeK HJH BeCb KPHCTa€l B
ueqoM. B ycTOMUMBOM COCTOSHHM CTPYKTYDHBIE 3jI€MEHTH KPHCTaJJ0B COBepIa-
‘IOT TemnoBhle KOneBaHHs OKOJO Y3J0B KpHcTajumueckoft pewerkd. IlpH 3TOM
9/1eKTPOHH PACNOJAralorcsi Ha HaMHH3IIHX H3 BO3MOXHBIX SHEpreTHYecKHX YpoB-
HHX. B pesyabTaTe TeNnOBOro BO3AEACTBHS HaH OOJydeHHs CBETOM ONpefeleH-
HOe YHCJO 3JEKTPOHOB IIepeXOAMT Ha Oosee BHCOKHe 3JHEpTeTHYECKHE YDOBHH;
JIDH 3TOM OHH NPHOOPETI0T BOMOMKHOCTb [epefABHTATbCA MO KPHCTAMdy. OTHM
ABJEHHEM OOYyCJAOBJeHa 3J1eKTPONPOBOAHOCTh MHOTHX TBEpABIX TeJ, SBJAIOIIHXCH
B OOHMHEIX YCJOBHEX AH3JeKTpHKaMH. BaxaHTHoe MecTo, BO3HHKLIee B CHCTeMe
nocne yrajeHHs 3JeKTpoHa, oOpa3yeT JedeKT, KOTOpEH HOCHT Ha3BaHHE n0.0-
.ouresbHoll Owpkd (MnM DpocTo Obipku). Takve Ae(eKTH XapakTepHHl LJast MO-
.JIEKYJSPHHX H aTOMHBEIX KPHCTaJ/LjiOB,

B HOHHBIX KDHCTaJJyaX 3JEKTDOHBI JIOKaJH30BaHH Ha ONpeAeseHHEIX HOHaX.
‘OZHAKO W B 9TOM cJydae BO3MOKHO HaJHuHe B HHX ONHCAaHHHIX JeeKToB. IT0
NPOHCXOZHT B TOM ciydae, KOrAa B pelleTKe NPHCYTCTBYIOT KaTHOHEL OJHOTO H
“TOro XKe 3JeMeHTa, HO B DPasHHX BajeHTHHX COCTOSHHAX (XapakTepHO AJs coe-
IMHeHH NepeXolHHIX 371eMeHToB). IIpHCYTCTBHe B y3je KpHCTalJIHYeCKOH pelier-
JKH KaTHOHa ¢ O6oJjbllell BaJEHTHOCTBIO, YyeM B JADYrHX Yy37ax, paBHOLEHHO
NMOJNOXKHTebHOR JAHpPKE. B 3TOM cJaydae 3JeKTpOH MOXeT INepeHATH ¢ KaTHOHA
MeHbllel BaJeHTHOCTH Ha DPHAAOM pAaclOJONeHHHH KaTHOH Oojbliefl BajeHTHO-
-CTH.

B pesyanTaTe TEmI0oBOro BO3JEeHCTBHS HEKOTOPHIE ATOMEl HJH HOHBI MOI'YT
NOKHAATh CBOH MECTa B y3jax pellleTKH H 00pa3oBbIBaTh Ae(dEKTH, Ha3biBaeMHe
.BaKancusmy. ATOMB HJAH HOHBHl («COGCTBEHHBHIE» H <UyXHe») TaK¥Ke MOryT IO-
SBHTBCH MeXIy y371aMH KDHCTannuyeckofl pelieTkH. B HOHHOM kpHCTanne (B OT-
JHYNe OT aTOMHOrO) BaxKaHCHH AOJIKHH ObiTh 00f3aTenbHO  CKOMNEHCHPOBAHH
saekTpuueckd, KoMOuHanus BakaHCHH H HOHA B MeX/JYy3JHsX Ha3bIBaerTcs
Oepekrom no Dpenkemo, a KoMOHHAUHs AHHOHHOA H KAaTHOHHOH BaKaHCHH —
degpexrom no Ilorrku. Iedekrnr no Ppenkemo H IloTTKH oTHOCATCE K TakK
‘Ha3bIBAEMHIM TOYe4HbiM Oeexram. DTH nedeKTH MOTYT MHTPHPOBAaTh B KpHCTan-
.Je, ueM oObscHsaeTcs camoiuddy3Hs W HoHHas MpoBoauMocTh, Hanuuue npumec-
HbIX 4TOMOB HJH HOHOB B CTPYKType CHJBLHO BJHSeT Ha (hH3HuecKHe H MeXaHH-
yecKHe CBOMCTBA KpHcTanaoB, Tak, HanpuMep, npu jpo6aBrenun 20% KBr k
‘KCl tennonpoBogHOCTh cHHXKaercs Ha 50%. Jlo6aBneine x xenedy 1% Ni, Mn
#an Cr NpHBOZHMT K NOBHIIEHHIO €r0 TBEpJAOCTH COOTBETCTBeHHO Ha fa, !fs M
1/,. TIpuMecHHE aTOMH HJH HOHLI MOTJOIIAIOT CBeT B Tex o06JacTsX, rAe UHCTHIA
KPHCTaAn npo3padeH, 4TO MOXKET BJHATh Ha ero LBeT. B HEKOTOPHX Caydasx
B030YyXkaercst JIOMHHECHEHIHS,

Kpome paccMoTpeHHBIX Bhille [j15i KPHCTaJJl0B XapakTepHH jHHeAHHE pedek-
rol (Ouciokayuu), Korjaa cMelllaeTcs Ledblii psf aroMoB., Takwe jgedeKTH Bo3-
HHKaIOT moj MAeHCTBHEM MeXaHHYeCKHX H TepMHYeCKHX (akKTopoB, 4 TaKXe B
‘ipollecce POCTa KPHCTanaoB. JIHCnOKalHs MOXeT OBTh KpaeBofl, KOTZa B KpH-
CTaJjJjle MOABJAETCH AONOJHHTEJIbHAs HemojHas NJOCKOCTb, H BHHTOBOH, Koraa
BOKDYT JIHHHH JHCAOKalMH 00pa3yercst HakjOHHAf IJIOCKOCTb B BHAE CHHDATH.
Tlpu nedopMaumsx KPHCTAJJOB AHCAOKALMH H HX CKOIUIEHHS MOTyT NepepacTarthb
B YABTPpaMHKDOTpeEIIHHE, HajHiHe KOTODBIX  MNpeMMYIIeCTBEHHO H
-onpeleiser NpOYHOCTb KPHCTAAa.

MHorue CTpyKTypHbIe JAe(eKTH NPelCTaBAfOT co0of aToOMHEE MIOCKOCTH
@M, yame, noBepxHocTH. [IposiBneHHeM Takux nedeKToB ABAseTcs HaJHUHe 3epeH
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H TrpaHHN 3epeH B NOMHKpHCTaNIHieckoM Marepuane. Ciaofi aToMoB Ha rpaHHOE
MeXIy 3epHamH mpeAcTamiser cobofi o6aacTb HapylehHofi pemerkH (amopdu-
3amMs NOBEpXHOCTH). 3epHa oObUHO HE COOTBETCTBYIOT no (dopme H CTPYKType
kpucrainy. OHu orpaHHueHH NOBEPXHOCTAMH, KOTOpHE HMeIOT clydafinyio ¢opmy.
Tpu DoBHIIEMHH TeMIepaTypH DOABHIXHOCTH aTOMOB BO3DACTaer, H HEKOTODHE
3epHa HAaUMHAIOT pacTH 3a cuer Apyrux. OcobenHocTH Tako# 6J0IHOM CTPYKTYPH
OKA3BIBAIOT BJHSHHE Ha MexaHHYeCKHe CBOficTBa TBepAOro Tella H  HeKOTOpHe
HIpyTHe ero CBOMCTBa, HaNpHMep pPeaKIHOHHyI cmocoOHocTb, Tak, Marepuan Ha
rpaHHLAX 3epeH XapakTepH3yeTcd GoJbllefi peakIHOHHOA CNOCOOHOCTBIO, a HHOT-
Aa Aaxe OTJIHUaeTcs OT CAMHX 3€peH N0 XHMHYECKOMY COCTaBy  BeaelCTBHE
yBEJHYEHHS HJIH yMeHbLIEHHS KOHIEHTpalHH npHMeceit B 3Toit o6aactu., BJaou-
HOCTh (HJHM MO3aWYHOCTb) CTPOEHHS MOBEPXHOCTH BELIeCTBA CKAa3HBAETCH TaK¥kKe
Ha ero aacopOUHOHHEIX CBOACTBAX.

5.3.3. TeeppocTh

TsepaocTh NHFMEHTOB OmpejenseT YCJAOBHS HX CyXOro H MOKDOTG
n3MenbUeHHs, a TaKXKe AHCIepPrupoBaHHsA B IIieHKooOpasylomieM Be-
mectBe. ITurmentol, o6aanaomue GOMBIWIOA TBePAOCTbIO, TPeGYIOT
3aTpaT 3HAYHTENbHOFO KOJHYecTBa 3HEPrHH NpH NpPOBeJeHHH YKa-
3aHHBIX ONlepaiHil, 4TO OCJOXKHSET TeXHOJOrHueCcKH# mpomecc. Tak,
B HEKOTOPBIX CJydYasiX, HampHMep IIpH AMCIePrHPOBAHHH Xese300K-
CHAHBIX NHTMEHTOB Ha GHCepHbIX MallnHaX, pabouHe Tena (CTeK-
JsIHHBle HIAPHKH) TojBepraioTcs H3Hocy. B sToM cayuae pexoMen-
JiyeTcsi B KauecTBe pafouMxX TeJ HCIOAb30BaTh MeTaJJHYecKHe
mwapukd. TBepAOCTh MHTMEHTA OKa3bIBAeT BJHsHHE H Ha (PH3HKO-Me-
XaHHYEeCKHE CBOMCTBA JAaKOKpacouYHnX MoKpbituit. Hampumep, te Xe
JKEJNe300KCHAHble THTMEHTH NIPHAAI0T MOKPHTHAM a6pasHuBHOCTD.

TBepaocTh THIrMEHTOB 3aBHCHT OT HX KPHCTAJJIHUYECKOIO CTpoe-
HHS, a TOUHee, OT IVIOTHOCTH YNAKOBKH CTPYKTYPHBIX €NHHHI| B KPH-
cranne. UeM GoJbllle 3Ta IJIOTHOCT, TeM OoJblieil TBEpAOCTbIO 06-
naanaer nurMent. Hampumep, B paay cyabdunos ZnS, CdS u HgS
TBEPAOCTh YMEHBIIAETCs, TAK KaK YBeJHUHBaeTcs pa3Mep KaTHOHA,
YTO B CBOIO Ouepelb BeJeT K YMEHbUIEHHIO INIOTHOCTH YNAKOBKR
HOHOB B KpHcTajne. TBepAoCTh PYTHIAbHOH MOAH(HKAIHH THOKCHAZ
THTaHa, KaK H3BECTHO, BhHIIIE, YeM TBEDPAOCTh aHaTa3HoH MoaudHKa-
OMH, TaK KaK B IEePBOM CJyyae IVIOTHOCTb YIIAKOBKH HOHOB B KPH-
cTaJJie TaK¥ke 3HAYHTENbHO GoJbliIe.

TBepaoCTh NMHUIMEHTOB NPHHATO OIEHHBATH IO YCJOBHOH JNecsTH-
6anabhoil mKase Mooca. I1pu sTOM 3a enUMHHNY NPUHATA TBEPJAOCTH
TaJabKa, 3a 10 — tBepaocTh anMasa. Hampumep, TBepAoCTb PyTH/b-
HOT'O IMOKCHJa THTaHAa IO 3TOH WKane paBHa 6,5.

5.3.4. TInoTHOCTL

[110THOCTL MUTMEHTOB, TaK XKe KaK H TBePAOCTh, 3aBHCHT OT HX KPH~
cTasInueckoro cTpoenus. I1pu Goapllell MIOTHOCTH YNAKOBKH CTPYK-
TyPHBIX eIHHHI B KPHCTa/Jle MHTMEHTa Bhillle OKa3bBaeTcs H ero
OJOTHOCTb. [1JMOTHOCT NMHCMEHTOB KoJeGjercs B OUYeHb IIHPOKOM:
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unrepase. CaMbIM «IerKHM» NHrMeHTOM (mioTHocTh 1850—
1920 xr/mM%) saBnsercs nasyph, a8 OAHHM H3 CAMBIX «TSXKEIBIX» —
CBHHIOBHIA CypHK, INIOTHOCTh KOTOporo npocturaer 8600 kr/m3. [Taor-
HOCTb NHTMEHTOB ONPeNeNsioT JABYMsl CIOCOGaMH: NHKHOMETpHuYe-
CKHM H BOJIOMOMeTpHuecKHM. IIHKHOMETpHUeCKHH cIoco6 3araioua-
eTcs B ONpeseJeHHH o6'beMa BHITECHEHHO! THIMEHTOM CMauuBamllei
XKHAKOCTH (KepOCHH, yaHT-CIIHPHT H Ap.). BosoMoMerpHueckHii crio-
co6 OCHOBaH Ha H3MeHeHHH [1aBJ€HHS ra3a, 06beM KOTOPOro yMeHb-
Iaercs IpH BBEAEHHH MHTMEHTA.

[1noTHOCTE NHrMeHTAa HMEET CyIeCTBEHHOE 3HAaueHHe IIPH IOJ-
cyeTe MAacCh JaKOKPACOYHOTO HOKPHITHS; APYro# mokasaTenb — Ha-
CHIHYIO TJIOTHOCTh — HCHOJB3YIOT AJs pacueTa eMKOCTeH TPaHCIop-
THPOBAHHS H XpaHeHHs NMUrMeHTa. Hachimuas mioTHocTe (HachIHAs:
Macca) —3TO Macca eAHHHIB o0beMa IHrMeHTa, 3aHHMaeMas HM
npH cBOGOAHOM HACHIMAHHH HJH HOpH BeTpsxHBanud. HMcnoawsylor
€lie OJUH NOKa3aTeNb — HACHIIHOH 00beM, T. €. 06beM eIHHHIIL Mac-
Chl MUTMeHTa NIPH CBOGOAHOM HACHIMAHHH HJH BCTpsxuBaHuH. Ha--
CHMHas IVIOTHOCTb, TaK € KAaK H HACHINHOM 06beM, 3aBHCHT OT
¢opMBbI HaCTHI, IHFMEHTA, HX AHCHEPCHOCTH H CTENeHH MOJHAHCHepC-
HOCTH. DTH CBOMCTBA ONpeJeNsiOT IIOTHOCTh YIAKOBKH YaCTHIL IHT-
MenTa. Kak mpaBHso, HAachiIHAs INIOTHOCTb NHFMeHTa MeHbIIE ero-
¢H3HuecKO# MIOTHOCTH. HampHMep, MJIOTHOCTh CBHHIOBHIX KPOHOB-
5100—6100, a ux naceimuas maoTaocTs 700—1000 xr/m3.

5.3.5. AucnepcHOCTb, yaenLHaa noOBepPXHOCTD
u hopMma yacTmy

HducnepcHocTh sBJAseTcs BaxHeHIled XapakTepHCTHKOH MHK-
poreTeporeHHbIX CHCTEM C Pa3BHTOH NIOBEPXHOCTBIO pasjena ¢as,
K KOTODBIM OTHOCATCS M IHUTMeHTHI. [loj nHcmepcHOCThIO MOHHMAIOT
CTeneHb pa3ipo6J/eHHOCTH BellecTBA: yeM MeHbIIEe pasMep ero gac-
THI, TeM Bhlle AHcrmepcHocTh. Ha mpakTHKe MOHOAHCIEpCHBIE IO-
POLUKH, T. €. TOPOIIKH C OJHHAKOBLIMH II0 pa3Mepy YacTHIIAMH, BCTpe-
4alTess KpaiiHe .peako. PeaspHble CHCTEMB TOJHIHCIEPCHH, T. €.
COCTOSIT M3 YacTHYeK, 3aMETHO pa3/IMYalolmMXcs mo pa3MepaM. Ta-
KHe NOPOIUKH NPHMHATO XapaKTepH3oBaTh CTENEHbIO MOJHAHCIEpC-
HOCTH §, KOTopas onpesessieTcsl OTHOLIEHHEM:

85—
- fMaKc/fMMHv

TA€ ruakc H rynn — MAKCHMAaJbHLIA H MHHHM ajbHbIHA PagHYCH YacTHYEK.

HaunGonee HarlfZHO NOMHIHCIEPCHOCTh CHCTEMBl MOXKHO NpeACTaBHTh Ipa-
¢uuecky B BHIe HHTerpanbHHX H AHGbbepeHUHANbHHX KpHBHX paclpeleeHus
yacrur no pasmepam (puc. 5.2). Touke mepern6a Ha HMHMTerpajbHOfi KpHBOH (a)
H MaKcHMyMy Ha AuddepeHuuanbHoli KpHBOfi (6) COOTBETCTByeT 3HaueHHe HaH-
BepoATHeflllero paguyca YacTHUH 7y, KOTOpPOE TakXKe KCHOAb3yercsl AJs Xapakre-
DHCTHKH CTeNeHH AHCIEpCHOCcTH nopolukoB, Ilo dopme nuddepennnanbroii KpHBOH
MOXHO CYAHTb O CTENEHH NOJHAMCHOEPCHOCTH. [/ OTHOCHTEJNbHO MOHOAMUCHEPCHHIX
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Puc, 5.2. Uurerpampuas (a) n aupdepenunanbuas (6) Kpusble pacnpeleneHus
“aCTHI, THTMEHTOB 1O pasMepaM:

J — MONHAHCHEpCHAS CHMCTeMa; 2 — OTHOCHTENbHO MOHOAHCHEpCHAH CHCTEMa [G
copepXkanne yacTHL, % (macc.)]

— cyMMapHoOe

.CHCTEM TaKaf KPHBad HMeeT Y3Kylo ¢opmy (2), AN mOJHAMCHEPCHHX (1) — 6o-

_Jiee TONOT'YI0 H DacTSHYTYIO.

JncnepcHOCTb MHTMEHTa MOKET OBITh 0XapakTepH30BaHa y 11 € J b
HOf moBepXxHOCTbIO. JIJ9 MOHOAHCIEPCHBIX NOPOUIKOB, qacgn-
(Bl KOTOPHIX He HMEIT BHYTPEHHHX NOp, yAe/bHAs MOBEPXHOCTD Syx
MOJKET OHITh MPECTaBJeHA KAaK OTHOIIEHHE HAPYXKHOM MOBEPXHOCTH
gacTHb S K ee 06beMy U HJIH Macce m:

Syu=S/v mmm Syz=38/m=38/(vp),

e p-— IOTHOCTh YaCTHIL.

OGBIYHO yhe/dbHAST MOBEPXHOCTb MHIMEHTOB BbIpAKAETCS B m?/r
pau M%/kr. C yBesnueHHeM AHCIEPCHOCTH pacTeT M yAeabHAs IO-
BEDXHOCTb. J[JIsi PasHYHBIX THTMEHTOB OHA MOXKET HMETh CaMyio
pasaHunyo BeanurHy. Hanpumep, A4 OKCHAA XpOMa yheqbHAs MO-
BEPXHOCTb paBHa 3, AJS THOKCHAA TATaHa — 8, 1J1 OKCHJA XKeJe3a
kpacHoro npera— 11 M2r B T. A. JJas oueHb BBHICOKOJHCNEPCHBIX
MOPOIIKOB y/€/1bHAs MOBEPXHOCTb MOXKET JOCTHIaTh 6oJbIIMX 3HA-
wenmii. Tax, Aas JHOKCHAA KpeMHHs (a3pocuiia) OHAa MOKET OHITH
pasHa 175—340 m?/r. )

JlpcnepcHOCTb MHrMEHTOB HMEET HCKJIIOUHTEIbHO 6oJbLIOe 3HA
yeHHE. DTOT MOKa3aTeJb ONpENeJIsieT ONTHYECKHE H 3aLIHTHBIE CBOH-
CTBa JAKOKPACOUHBIX IOKPBITHII, OT HEr0 3aBHCHT M SKOHOMHYHOCTDH
AX TpHMeHeHHs. PasMepHl yacTHI, NHIMEHTOB ONPEACJSIOTCS yCJlo-
BHSIMH HX CHHTE3a, a TaKXe CTEIeHbI0 H3MEJBYEHHs rOTOBOro IIHT-
MenTa, Oco60 BHICOKOAHCIEPCHBE NHTMEHTH HAa3bIBAIOT MHMKpPOHS-
MeJpUEHHEIMH (MIM MHMKPOHH3HpOBaHHEMH). MX mosyyaior IpH
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CBEDXTOHKOM H3MEJbYeHHH Ha CTPYHHBIX MeJbHHLAX. TakHe NHr-
MeHTH cogepxkaT 90% uvacrun pasmepoM g0 1 MM u 95% — 1o
5 MKM IpH NOJHOM OTCYTCTBHH yactuil 6osee 10 MKM.

[as ompenenenns pasMepoB YacTHI, IIHIMEHTOB H XapakTepa paclnpeleneHus
HX TI0 pa3mepaM NPHMEHSIOTCS PasJiHyHble MeTOABl AHCIEPCHOHHOTO aHanu3a. BH-
6op TOro HJIH HHOTO MeTOAa MHCHepPCHOHHOTO aHAaJH3a 3aBHCHT OT TpefyeMuIX.
TOYHOCTH H BOCIPOH3BOAHMOCTH Pe€3YJbLTATOB.

CHTOBHHA aHaJgH3 COCTOHT B MOCAEAOBATEJBHOM MPOCEHBAHHH 00pasua.
NUIMEHTa Yepes CHTa ¢ yMeHbUIAIOIIHMHCS pasMepaMH OTBePCTHH H ONpefeseHHH
ocratka Ha Kaxjaom cure (B %). Takum MeroZoM MOXKHO (GpaKUHOHHPOBATD-
CPAaBHHTe/bHO KpYNHBle (IpyGoAHCIepcHble) NOPOLIKH, NMOCKOJBKY CaMoe TOHKOE-
CHTO, NpHMEHsieMOe B NPOMBIULIEHHOCTH, HMeeT pasmep oTBepcrdsi 40 Mxm., Of-
HAKO B HaCroslliee BpeMsi pa3pabOTaHbl METOALl MOJYUeHHs] CHT C OTBEpPCTHSMH
pasMepoM X0 5 MKM, 4TO NMO3BOJHT PACUIHPHTL BO3MOXKHOCTH CHTOBOI'O aHa/H3a.

CelHMeHTaULHOHHLHE METOJH aHAaJH3a OCHOBAaHE Ha OIpelene-
HHH MacChl OCaXXJaeMBHX 32 eJHHHIY BpPeMeHH YaCTHI[ IIHTMEHTa H3 CYCIIEH3HH.
B IPaBHTalHOHHOM NoOJe (IIpH OTCTaHBAHHH) HJH B HOJe HEHTPOOeXKHHX CHIL.
(mpH UeHTPpHOYTHPOBAHHH). DTH METOAb aHaJH3a MOMYYHIH HaHGOJbIIEe PacIpo-
cTpaHeHHe. [Jisl NMOJyyeHHs] KPHBOH CeAHMEHTalHH C IIOMOIILIO CHEUHAaNbHBIX Be-
COB HENPEPHIBHO B3BEIIMBAIOT MacCy BHINAAAIOIIEr0 H3 CYCIEH3HH IHIMEHTa,
H3MEPAIOT KOHIEHTPALHIO B3BEIIEHHHX B CYCHEH3HH HYacTHI, NHTMeHTa N0 Mepe:
€r0 OceaHHsl HJH DPETHCTPHPYIOT ONTHUECKYIO MJOTHOCTb CYCIEH3HH HpH oceia-
HHH yacTHU. JIpHMeHeHHe ONTHYECKHX METOAOB /s CeAHMEHTAIHOHHOTO aHaJH3a
ZJaeT BO3MOXKHOCTb 3HAYHTEJbHO COKPATHTb €r0 MPOJOJIKHTENbHOCTD.

MHKpPOCKONHKS sBJasercss eIHHCTBEHHBIM NPSMBIM METOAOM H3MepeHH:
pasMepoB OTZeJbHBIX YacTHI, IHI'MeHTOB. M3MepeHue NPOBOZHTCS C MOMOIIBIO OH-
THYECKHX MHKPOCKONOB A/ yactHL pasMepom zgo 1000 MKM H 3JeKTPOHHEIX.
MHKPOCKONOB [JIs1 YacTHI pasmepoM 10 1 MkM. C Ie/blo OGJeruenus BH3yaJbHBIX.
N0JCYeTOB pa3paloTanbl MHKPOCKONB ¢ NPHCTaBKaMH AJs1 aBTOMaTHYECKOTO Cye-
Ta. Y100HO NPOBOJHTb NMOACYETH ¢ HCAOAb3OBaHHeM MHKpodororpabuil.

Meron cBeTOpaccessHHS HCIOJb3yercs Afis OLEHKH Pa3MepoB HacTHI
MOHOJHCIEPCHHX NOPOMIKOB. sl MOJHAHCHEPCHHX CHCTeM HeOGXOXHMO IpejBa-
pHTenbHoe (pakuHORHpoBaHHe. OmpejelieHHe pa3Mepa YacCTHI NHTMEHTa METOAOM
CBeTOpaccesiHisi MPOBOAHTCS MO HHTEHCHBHOCTH DACCESHHOTO CBeTa MaHHOM JJHHBL
BOJIHBI, N0 OLeHKEe CIeKTpa PAaccesHHOrO CBeTa HJAM MO NOJSPH3YEeMOCTH paccesiH-
HOTO CBE€Ta IpH 3aAaHHON JJIHHE BOJHBI.

KonagykTomeTpHuecKkHHi MeTOZX NO3BOJISET ONpeAeNsiTh pasmephl
YacTHL ¢ NOMOMIbI0 CyeTyHKa Koyarepa No BenHYHHe SJEKTPHUECKHX 3apsijoB,.
NepeHOCHMBIX TBePABIMH 4acTHILAMH CYCIEH3HH OT OJZMOI'O SJEKTPoAa K JApYromy.

[ns onpeneneHHs yJZenbHOH NOBepPXHOCTH HCIOAB3YIOT aAcopl-
UHOHHLle H KHHETHYecKHe MerToibl, A cOpOGUHOHHE e MeTOAH OCHOBAHH Ha:
omnpefiefleHHH O0beMa HIH Macchl BellecTBa, aACOPGHPOBAHHOTO HA HNOBEPXHOCTH'
H 00pasylollero MOHOMOJEKYNspHH choll. B xayecTBe aAcopGaToB HCHOMB3YIOT-:
¢S rashl, JKHAKOCTH H TBepible BelllecrBa. HanGosblilee pacnpocTpaneHHe MOJYYH-
JH ra3oafcopCUHOHHBIE MeTO4 H MeTOJ ajACOPOLUHH NOBEPXHOCTHO-aKTHBHEHIX Be--
IIEeCTB H3 PacTBOpPOB.

KHHeTHYeCKHE MeTOABI OCHOBAHBI Ha H3MePeHHH CONpPOTHBJEHHS (HAbTpALHE
BO3/yXa HJH Ta30B uepes cjofl mopomika. PHAbTPAUHS NPOBOAMTICS HPH aTMO-
cepHoM aaBieHHH JHOO HPH pa3peXKeHHM.

Ha cBoficTBa NHrMeHTOB OKa3blBaeT BJHSIHHE HE TOJBLKO pasMmep:
yactall (nHcnepcHocTb), HO H HX ¢ opma. Tak, ot dopMmbl vacTui,
3aBHCSIT YKPBIBHCTOCTb, MacJOEMKOCTb, aTMOC(HEPOCTORKOCTb H APY--
rue noxasaresau. Pasanuaior caeayomue ¢opMmbl yactHu: chepHue-
CKHe, KyOHUecKHe, 3epDHHCTbIe, HrobYaThie, MJIACTHHYATHE H Yellyh-
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aaTele. B IefCTBHTEJbHOCTH NMHIMEHTBl HMEIOT HE COBCEM IPaBHJIb-
Hble GOPMB! YacTHII, MepeuHceHHbIe BhILIE. CyuiecTBYIOT TaKXe 4a-
CTHIIb! HENPABHJBHON HJIH Y3J10BAaTOH (OPMbI, KOTOpHIC 0o6pasyrorcs
[IpH CPACTaHHH HECKOJNbKHX MEePBHYHbIX YACTHI, HAMPHMEP TpH Tep-
M006PaBbOTKE B YCIOBHSAX BHICOKOH TEMIeparypsl.

Kak mokaszaju HCCJeLOBaHHs, ONTHMAaJbHBI MU cBOlicTBaMH o6Jia-
Jal0T MACMEHTH], HMEIOMHE HroJbyaTylo H Hellyiuaryio (macTHH-
gary) ¢opmy uacrui. Hrombuaras dopMa YacTHI, CIOCOGCTBYET
VIYULICHHIO MEXaHHYECKHX CBOHCTB J1aKOKDACOUHBIX MOKPHITHH 3a
CueT «apMHpyoUIero» AeHCTBHS. AtMmocdepocTOHKOCTh TAKOro mo-
KPHITHSI TakKe BpIcOKA. OHAKO eme GoJbluell aTMOCHEPOCTORKOCTHIO
06J1afal0T MOKPHTHS, B COCTAB KOTOPBHIX BXOASAT MHTMEHTH C H4aCTH-
1aMH uemyiiuatoil GpOpMbl, HATpHMep aTIOMHHHEBAdA MyLpa. Yemyii-
yaThle YACTHIH AJIOMHHHEBOH myApH 006Ja1a0T CHOCOOHOCTBIO
BCI/IBIBATD B JIAKOKPACOUHOM CJO€ H PAcCloJararbCsi napaj/iesbho
ero moBepxHOCTH. IIpH TakoM DAacroJIOXKeHHH MHIMEHTa 3HAWHTE/b-
HO moBbIIIaeTcss arMocdepocTOHKOCTh —TOKPHITHSA, YMEHBINAKTCA
ras0- W BJAATONPOHHIAEMOCTb, CHHIKAETCS IMBIICNPOHHIAEMOCTD H
BO3pAcTaeT CNOCOGHOCTb OTPaXKaTb TEMVIOBEIE JIyHH, HTO TNPUBOJHT
K YMEHBIUEHHIO TEMIIeparypr Ha MOBEPXHOCTH OKpalleHHOr0 H3-

LeJHs.
dopMa gacTHI HTMEHTa 3aBHCHT OT YCJIOBHI €ro moayueHHs H

06paboTKH.

5.3.6. OnTHuecKHe CBOKCTBA

TlokasaTeib NPEJOMJIEHHs THIMEHTA 3aBHCHT OT €ro KpHCTaJIutec:
KOro crpoeHns. UeM M/OTHee YNAKOBKA CTPYKTYPHBIX CIHHHIL B KpH-
cTaJJHUeCKOH pelleTkKe, TeM 00Jble BEJHUHHA MOKA3ATEs TpesIoM-
nenus. Tak, HanpuMep, AJsl PyTHJIBHOH MOZH(pHKALHH AHOKCHAA TH-
Tana, HMelomel 60Jee MJOTHYIO YIaKOBKY HOHOB, MOKasaTeJb npe-
JloMJIeHHs cocTaBJsier 2,76, a 1151 aHaTasHOH — 2,55,

[ToxasaTe/b NPEJOMJEHHS OKA3bIBAET CYLIECTBEHHOE BJIHAHHE Ha
BAXKHEHINYI0 TEXHHYECKYI0 XapakTepHCTHKY NHrMeHTa — YKPBIBHC-
TOCTb, BEJHYHAHA KOTOPO# B CBOIO Ouepeab OMPeLesier 3¢ eKTUB-
HOCTB H 3KOHOMHYHOCTb MPHMEHEHHs JaHHOro mMUrMeHTa.

LlBeT MEIrMEHTOB SBJSAETCS OJHHM H3 IVIaBHEHIUHX €ro CBOHCTB.
BJarofapst 1BeTy MOKPHITHE MPHOGpETaer KpAacHBHI BHEIIHHH BHI.
1lBeT MOKPHITHS MOXKeT BJHATb H HA €ro 3allHTHLIE cpoiictBa. Ha-
npuMep, Gesble MOKPHITHSA OTPaxKaloT BeCb najalmul Ha HEX CBe-
TOBO/ TOTOK, TIPH STOM CHH2KAeTCsl TeMnepaTypa MOBEPXHOCTH OKpa-

IIEHHOI'0 U3 CAHA.

Omymenne UBeTa BO3HHKAeT B pesyJbrare BO3lelicTBHSI Ha OpraHbl 3peHHd
yesoBeKka SJEKTPOMATHHTHHX BOJH (CBETOBHX ayseii) ¢ pamofi or 0,400 no
0,760 mxm. IlpH o0aHOBpEeMEHHOM BO3NeficTBHH Ha 3pHTeJbHBi HEpB Beefl COBO-
KYNHOCTH 3THX BOJH BO3HHKaeT OL(ymeHHe Gemoro 1upeTa. BemecrBo KaXeTcd
GeqibiM, HEOKpAllleHHbIM B TOM CJY4ae, KOTa OHO OTpaXaeT SHEprHio CBETOBHX
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Puc. 5.3. Hsmenen
. 8.3, He IlBeTa BelllecTBA NpH NOIMIOLie

HHH H) -
HITpHXOBaHa 06/4acTb MOTJIOLIEHHs) P  coetopux pon (o2

ing Bcedl BHAMMOH 4acTH clextpa. EciH sHeprusi Bcex CBeTOBHIX BOJH MOLMIO-
mefx Csl BEL{EeCTBOM B DABHOH CTeleHH, HO He NMOJHOCTHIO, TO OHO KaMeTcs OKpa-
CHJHJHHM B CepHH UBET, KOTOpBbIA NpHOJHIKAeTCs K 4epHOMY TeM OJHXKe, yeMm
xax{HTee norJomenne. IIpH NMOJHOM NOIMIOMEHHH BCEX CBETOBHIX BOJH BEIECTBO
ercsl uepusiM. HakoHern, Bel(eCTBO, OTpaKaiolliee TOJbKO JyUH ONpeaedeHHBIX
J.IJIHHTBOJIH, KaxeTcsl HaM UBETHHIM, OKPAUICHHEIM,
omne akiuM 00pa3oM, LBeT sBJIAETCH DE3yJbTaTOM H36GHPATEAbHOTO IOIVIOMEeHHs
Bogn}le.neHHbIX Y4aCTKOB B HeNPEepHIBHOM crekTpe Gesoro csera. Llser Bemtecrsa
) Igluuumaemmu HaIIHM [71a30M, HA3BBACTCS AONOJHHTENbHHM K MOIJIOMIEHHO-
My. Hanpumep, AONOMHHTENLHEIME ABJSIOTCS TOAY0O# H XKeATHH, 3eNeHbH 1 myp-
nzgguu, KpacHbli H roJyGoBaTo-3eseHnl uBera. Ec/jH "BellecTBO NOIVIOMAeT
_%ecugggﬁgerﬁ%oe ensnyqeuue (a1uHa BOMHB < 0,400 MKM), TO OHO Kaxercs
‘ . Mepe Nepexoja MaxCHMyMa NOIVIOMEHH
s U3 yJabTpadHOJIETOBO
YaCTH CNeKTPa B BHIHMYIO H jganee, B CT 4
, 'OpOHY 0OJiee AJHHHBLIX BOJH CIIEKTpa
xllgeco'rgg)u }réggoglpe'rae'r AONIONHHTENBHEIH K TNOIVIOWEHHOMY JKEATO-3eeHbll }KgJI:
, blff, KpacHblfi, NYyPIypHHA, romy6oii user. Us ,
. MlameHeune yBera B Tako#
xclggﬁgﬁg?g;:gggggm Ha3HBAIOT yraAy0ieHHeM LBeTa, a H3MeHeHHe B 06paTHOM n%Pf
— INOBHILIEHHeM IBeta. Bce ckasanuo
e o3, € BHIEe HarJIAggHO HJ-
oo S;ee;r ;:p:&egeenrlzou JJMHHBL BOJHBl MOXKET NOIVIOIIAThCS B TOM CJydae, KOrja
TBYET JHEPTHH IIePeXOjia S/EKTPOHa :
B 0oJee BHICOKOE 3Hep-
retHyeckoe cocrosinde, Cjieg0BaTenbuo, UB cior
. eT B
e oot , It €IIECTBA ONpedeseTCs €ro s/eKT-
Tax, nanpumep, coegnueHHSI 3/1eMEHTOB ¢ He3aBepHIEHHHIMH d-opGuranamu
énipzxoauuedanemenm) NOYTH BeerZa okpauleHbl. IIHIMeHTH npeAcTaBieHH co-
M;é 1; HHAMH d-3J€MEHTOB C [JIaBHBIM KBaHTOBHIM UHCJIOM, paBuniM 3. Takme aie-
I.IlHP;{HS{ B H30JHMPOBAHHOM BHJe HMEIOT Halop H3 NATH d-opbuTatel, pasauyaro-
Bepoca THggrohcgpa};;TBeHHHM pacrnostoXenneM. d-DJeKTPOH MOXKET ¢ OAMHAKOBOM
HaxoAuThCs Ha JI060H H3 3THX opburanei
JeH. OAHAKO €C/H SJAEMEeHT
ggms_c(;mg;gﬂuone AHragfoB (B OKpyXeHHEe APYTHX MOJeKYJ, aToMOB HJH HOHOB)
p H 1IepecTaiT ObiTh SHEPIeTHYECKH IKBHBAJNEHTHHIMH, 1IPOHCXOLHT HX
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Puc. 54. Cxema pacmenneuns 3d-op6u-

Tajefi nona Fe’t B mone auranioB’

s (CN)~
E Fe s —=
HOODOD . Ry "|A  pacmemnemne Ha YPOBHH ¢ pasnOR
EEE 3HeprHell, MEXAY KOTOPHIMH BO3MO-
L] o KeH mepexol 2MeKTpoHoB (d—d-mepe~
[Fe(CN)G] xozul). CXeMaTHUHO 3TO sIBIEHHe NMpes-

craBieHo Ans uoHa Fe?t, momelieHHO-

ro B 10Je JHFAHAOB H3 IUIeCTH HOHOB.

(CN)- (puc. 54). Hom Fe?*+ nmeeT
CTPOEHHE BHELIHEro 3JeKTPOHHOTO cjosa 3s23p°3de, B noxe amrangos (CN)- mpo-
HCXOAMT pacmelyieHHe Ha JBa 3HepreTHUECKHX YPOBHsf, IPHYEM Bce 3JEKTPOHH
ocTalTcsl Ha Hu3UleM ypoBHe. Ilpu o6GnyueHHH BHAMMBIM CBETOM 3TH JEKTPOHB
CIOCOGHB MepeXOAHTb Ha BHICUIHA ypOBeHb ¢ IOTJIOMEHHeM 3Hepruu A, cOoOTBET-
CTByIOmIell KeaToMy ILBery crmekrpa. O6pasyomuiics kommieke [Fe(CNg)F-
OKpauIMBaeTcsl B IBET, AONOJHHTEAbHBIA K MOIVIOM[EHHOMY, T. €. B CHHHH. JTOT
KOMILIEKC IpHJaeT CHHHH LBeT OJHOMY H3 CaMBIX paclpPOCTPAHEHHEIX ITHTMeH-
TOB — XKeJIe3HOH Ja3ypH.

I1puunHOfi BO3HHKHOBEHHS ILBETa MOXeT OLITb Ilepex0J 3JEKTPOHOB B BO3-
OyXKJeHHOe COCTOSIHHE ¢ OpPOHTaNH, NMOYTH MOJHOCTBIO CKOHIEHTPHPOBAHHOW Yy OX-
HOTO aToMa, Ha op6HTadb, KOTOpas IOYTH INOJHOCTBIO NPHHAJJIEKHT APYTOMY
atoMy. Takofl 3JeKTpOHHBII Iepexoj Ha3bLIBAIOT INePeXCAOM C NepeHOCOM 3apsaa
(I13-mepexoaoM). DTH mepexoibl OGHIUHO BO3MOXKHBL ISl JIETKO IIOJISIPH3YIOMHXCH
HOHOB IepexOAHBIX 3aeMeHTOB. [ljisi cOeJHHeHHH HellepeXOAHbIX 3JEeMEHTOB
I13-mepexos Bo3MoOXeH OT aHHOHa ¢ OOJBUIAM paJHyCOM H HH3KOH BaJeHrt-
HOCTBIO K KaTHOHY C MAJEHBKHM pafHycOM H GOJbLIOH BaXeHTHOCTHI). JTHM me-
pexoxoMm oG6ycHOBJeHAa OKPacka JKeJe300KCHAHbIX IHI'MEHTOB H pasiHuYHBIX Kpo-
HOB (XpOMAaToB).

CHJBHO OKpallleHbl MHIMeHTH, B COCTaB KOTOPBHIX BXOJSAT MeTa/uibl B PasHHX
BaJEHTHHX cocTosinUsix. Torja BO3mMOXeH Nepexoj 3JeKTPOHAa ¢ HOHa MeHbllel
BaJEHTHOCTH Ha OJHOMMeHHHH HOH GoJjbllefl BaJeHTHOCTH. K TakuM mHIMeHTaM
OTHOCATCSA CBHHUOBHH cypHK PbsO, (Pb2t u Pb%t), uepHHfi KXene300KCHAHBIA
nurment FesOy (Fe?t u Fedt), xkenesnas nasypp K.Fe,[Fe(CN)¢l.-nH,O (Fe?+
H Fedt).

Ha mser nurMeHTOB CYI{eCTBEHHOE BJHSIHHe OKa3blBaeT HX KPHCTaJIHYecKOe
ctpoenne. Tak, moreHUuanbl MmepeHoca 3apsifia 3aBHCAT OT MeXKATOMHBIX H MeX-
UOHHBIX paccTosHui. Hanpumep, mo-pasHOMy OKpalleHHBIMH OKa3bIBAIOTCH IOJH-
MOpGHble MOAHOHKAUHH HEKOTOPHX MHTMeHTOB. Tak, CBHHIOBHH KPOH OJHOTO
H TOT0 Xe XHMHYECKOT'0 COCTaBa MOXeT HMETb CBeTJO-XKeJThldl IBeT B poMGHUe-
CKOfl CHCTEMe, TeMHO-XKeJTHIH —B MOHOKJHHHOH H JaXe KpacHulli (opanxke-
BHI) — B TeTparoHaibHOH. Eme Gonee pesko pasiuueH HBeT AJasi NMOJHMOPQPHBIX
mopudukamuf cyabduia PTyTH: B KyOHUECKOH CHCTeMe OH YepHHH, a B rekca-
TOHaJbHON — KpacHblfi. BappHpys ycnOBHS KPHCTA/UIH3aLHH MOXHO MOJYyYaTh
MUTMEHTHl 3aJaHHOTO IBeTa.

Bo3nukHOBeHHe IBeTa MOXKET ObTb BHISBAHO HeCOBEPLIEHCTBOM KpHUCTaJJHUE-
CKOl peuleTKH BellecTBa — JedeKTaMn KPHCTAJTHUECKOH CTPYKTYpH. Takoe sBne-
une Habmofaercs, HanpHmep, y yabrpamapunoB. OcHOBOI HX ABasieTcss mpocras
anHoHHas peuleTka, obmas (Gopmyna KOTOPOf MOXKeT GHITb NpejCcTaBIeHa Cie-
AyomHM obpasom:

[A|6+x5i6-x024](6+x)-,

rje X MOXeT HMeTh IOJOXHTEJbHOE HJH OTPHUATEJbHOE 3HAYEHHE,

3apsg aHHOHOB HeHTpajHM3yeTcss HOHAMH HAaTpHS, KOTOPBIE pacmosaraioTes B
MeXayy3iauax (roueunoie gedextn). Tam XKe pacmosaramorcss HOHEl HJH pajHKa-
AW cephl. B 3aBHCHMOCTH OT COZEpXXaHHs H BHAA Cepbl yJbTPAMapHHEL MOTYT
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uMeTh cunufl, seqeHHfi U (HONETOBH IBeT, a TakXe pasHble OTTEHKH IPH pa3-
6aBNeHHH.

ITurMenTHl ABJSIOTCH BLICOKOAHCIEPCHHIMH COEAHHEHHsIMH, NMO3TOMY IBeT HX
omnpejendgeTcs He TOJbKO H3GHpaTeldbHBIM IMOTJIOMIeHHEM, HO H XapakTepom pac-
CEsIHHS cBeTa YacTHIAMH NHTMeHTa H, Clef0BaTeJbHO, 3aBHCHT OT QOpPMHL H pas-
Mepa STHX 4aCTHI. Tak, H3BeCTHO, YTO JAJS MHOTHX IHTMEHTOB yMeHbUIEHHE pas-
MepoB YacTHI, NPHBOJAHT K 3HAUHTEAbHOMY IIOCBEeTJIEHHIO NpoAyKTa. Bapbupys,
HalpuMep, pasMephl 4acTHIl KPacHOTO JKeJe300KCHAHOTO NHTMeHTa, MOXKHO IOay-
GATH [EJNYI0 TaMMY OTTEHKOB,

Bce MHrMeHTH MO 1BETY [e/SATCS Ha [Be IPYNnbl: axpoMaTH-
gecKHe (HeOKpalleHHbIe), K KOTOPHIM OTHOCATCS Gesble, YepHbIe
# HefTpa/bHO Cephie, H XpOMaTHYeCKHe (OKpalleHHHE), K KO-
TOPLIM OTHOCSITCS] BCE LBETHbIE HTMEHTHI.

1IBeT aXpOMaTHYECKHX NHTMEHTOB NMPHHATO XapaKrepH30BarTh K 0-
3¢bdHUHEeHTOM OTpPaXeHHs HWIH Ko3)PHUHEHTOM IoO-
raomeHHs. Jasa GennX NIHTMEHTOB BaXXHOH XapaKTePHCTHKOH fIB-
Jsiercs TakXke O6€¢JH3Ha—cTeleHb NpHOIHIKEHHS HX LBeTa K
#jieaJbHO GesoMy.

1IBeT XpOMAaTHYECKHX NMHI'MEHTOB XapaKTepH3yeTcsl TpeMsl MoKa-
3aTe/sIMH: [[BETOBHIM TOHOM, SIPKOCTbIO H HacCHILEHHOCTBIO. 1] BeT0-
BOH TOH onpeaeisercs LJIHHOR BOJHBEI, AOMHHHDYIOLIEH B CIEKT-
pe oTpaxkeHHs NHrMeHra. SIpxocTh (CBeTJAOTa) XapakKTepH3y-
€TCSl KOTH4YeCTBOM OTPAXKEHHOTO CBETa, YTO PABHOIEHHO K03 duuH-
€HTy oTpaxeHHsi. HacomeHHoCTh (YHCTOTA) uBETa — 3TO
CTeNeHb ero NPHOJHXKEHHs K CIIEKTPaJbHOMY.

Jo HexpaBHero BpeMeHH €JHHCTBEHHHIM CIOCOGOM OIEHKH IIBeTa
OBIJIH €r0 BH3yaJbHOE CPaBHEHHE C 3TAJOHHBIM 00pasioM H CJoBec-
Hoe onHcaHHe. B HacTosiee BpeMsl LOCTHTHYTHI 3HAUHTE/NbHBIE YCIIe-
XH B HHCTPYMEHTAJBHBIX CIOcO6ax HM3MepeHHsI IIBE€Ta H €ro MaTeMa-
THYECKOM BHIPAXKEHHH.

B ocHoBe Bcex cmocoG0B H3MepeHHs LBETa JEXKHT Teopust [eabMIoabla o
TpeXIBETHHIX ILBETOBBIX oOIlymeHHsX. CoraacHo 3TOH TeopuH, mo6ofi IBeT pac-
CMaTPHBAETC KAK COBOKYNHOCTb TPeX JHHEHHO He3aBHCHMHIX IBETOB, T. €. Ta-
KHX, HH OJHH H3 KOTOPHX He MOXKeT GHITb IOJYyUeH cMelledHem Jpyrux. IlepBHu-
#HEIMH TPeMsl LBETaMH fBJAIOTCA KpacHBIN, 3edeHbll M CHHHE (roayGoi). Cmelle-
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Puc. 5.5. Cxema cMmellenus 1BeTOB:

<2, 6 — aJAHTHBHOe; 06, &~ Ccy6TpakTHBHOe; @ — duOMeTOBhIY; C -—— cuHHE; 3 — 3eaeHbIH;
3T — senenoBaro-rony6oft; JK — mearhifi; O — opanmeshifi; K — Kpacublfi; b - 6easli; G
{33WTPHXOBaHO) — cepbifi; U — yepHnllt
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Puc. 5.6. CnekTpodoTomMeTpHuecKHe KPH-
Bble (CMEKTPHl OTPaKEHHS):
1] — KHHOBapb; 2 -— oXpa; 3 -— OKCHA XpoMa;
4 — KenTelt KajaMuiB; 5 — yAbTpaMapud: 6 —
H3YMPYRLEAA 3efleHb; 7 — CHHHA KOGanbT
(K — K03G PHUHEHT OTPAXKEHHS)

60

4o
HHe I[BETOB, CBOJAsfILEeCs K ONepanHm

CJOKeHHSl, HasbiBaeTcss adduTuBHbIM.
Ouo npoHcXoAHT ITPH  pasapakeHHB
HePBHHX [EHTPOB 3PHTEJbHOrO0 HepBa.
Ecau, nanpumep, B OJHHAKOBOH cTeme-
HH pa3fpa’kaloTcsi TPH HEPBHEIX MEHT-
pa, CO3NAOUIHX OUIYIIEHHS 3eJeHOro,
KpPacHOTO H CHHerO LBETOB, omiyuiaercs Gesslii nBer. IIpH pasnuuuoil cremeH:
pasapakeHHss STHX TPeX HepBHBIX [EHTPOB CO3NAIOTCS1 OMYLIEHHs BceX JAPYTHX
nBetoB. Ha pue. 5.5,a, 8 moKasana cxemMa aJJHTHBHOTO CMeEIEHHSl IBETOB,

KpoMe apanTHBHOTO, CyHmIeCTByeT emle cMelleHHe LBETOB «BLIUHTAHHEM», Ha-
3biBaemoe cybrpaxrusnbim. IIpH TakoM CMEIIEHHH H3 IIOJHOTO CIEKTpa yHAaasioT-
cfl («BHUHTAIOTCSA») BOMHEL ONpejeNeHHON JMHHEL 32 CYeT HX NOIJIOLIeHHs. JTO
sIBJICHHE IPOHCXONHUT, HampHMep, IpPH NPONYCKaHHH cBeTa uepes CBeTO(HJBTPH
HJH TpPH CMelleHHH ABYX AHGO Gojlee MHrMeHTOB pasHoro nsera. Tak, mpH CMe-
IIeHHH CHHETO H JKEJITOrO ITHIMEHTOB NMOJYYaeTcsl CMeIIaHHBIH NMHTMEHT 3eJeHOro
1BeTa. DTO SIBNeHHe IIMPOKO HCMOJb3YeTC B JAKOKPACOUHOH IPOMBIIVIEHHOCTH.
Cxema cyOTpaKTHBHOIO CMElIEHHs IIBE€TOB IpejcTaBjeHa Ha pHC. 5.5, 0, 2.

JLas KOMMuecTBeHHON XapaKTeDHCTHKH (H3MepeHHs) [[BeTa MOXKHO HCIOJb-
30BaTb CHEKTpOGOTOMETPHUECKHH M KOJOpHMeTpHUecKHH crnocobul. HanGonee co-
BepUIEHHHM SIBJsieTcsl NMEepBHl M3 HHX, MPH KOTOPOM OMPEMNENAIOTCs CIEKTPajbHble
KO3 (HIHEHTEl OTpaXKeHHs IHIMEHTOB C MOMONIbIO cmeKTpodoToMeTpoB. Kasxmbii
IBET XapaKTepH3yeTcsl cleKTpodoToMeTpHueckofi kpHBofi (puc. 5.6). Ilpu komo-
pPUMETPHUECKHX cIOco6aX H3MepeHHsl IBeTa YCTaHAaBJIMBAIOT KOJHUYECTBO IepBHY~
HBIX IIBETOB, KOTOphHle HYXAKHO CMellaTh [JIs IOJyYeHHS] H3MepseMOro uBera.

MexpayHaponyofi KoMHCcHeft 1o ocBemenHio (MKO) OwiH mpHHATHL ABe CH-
cTeMbl Hamepenuss useroB: RGB (R —red, G —green, B —blue) n XYZ. Jan
mepBofi CHCTEMBl 32 OCHOBHbIE ObLIH NPHHATH peasbHble IBeTa (KPacHHIH, 3ele-
HHLl H CHHHI), XapakTepH3YIOUIHecs ONpeJeJeHHOH AJMHOH BOJHHL. Dra cHcTeMa
CJIOXKHA2 B MPaKTHUeCKOM mpHMeHeHHH. B cHcreme XYZ moGoit user (F) ompene-
adercd KoopAHuHartaMH® nBeta X, Y B Z, ABNA0MEMHCE MOAYJNAMH BeK-
TOpPHON CYMMHl TpeX NepBHYHLIX PeanbHO He BOCIPOH3BOAHMBIX IBETOB, Xapakre-
PH3YIOIHXCS eJHAHUNLIMH BEKTOpaMH Z, §J H Z:

20

i) L i | L
0400 0,500 0,600

|
A, mim

F=XXx+Yy+122Z.

Bripaxkas gonMuecTBa TpeX MepPBHUHBIX LBETOB, KOOPAHHATH X, Y H Z ofHo-
3HAUHO XapaKTepH3yIOT IBET, T. €. YeJOBEK He OLIYNIaeT Pas3AHUHi B JABYX ILBe-
Tax C OJMHAKOBHIMH KOOpJAHHaTaMH 1BeTa. OJHAKO CreKTpaJbHBIH COCTaB TaKHX
IByX IIBETOB MoOXeT ObiThb pasnHunbiM. EcliH gBa o0pasna HMEIOT OAMHAKOBhHIE
KOODAHHATHL UBETA, HO PA3JHYAIOTCs MO CHEKTPAaNbHOMY COCTaBY, OHH Ha3LIBAIOT-
cs meTameproimy. TIpH Ipyrom HCTOUHHKe CBETa STH XKe 00pasusl OynyT pasaH-
yarbesi 1m0 LBery. IT0STOMY yCTaHOBJEeHB TPH OCHOBHBIX CTAHAAPTHBHIX HCTOYHHKA
csera — A, B, C —c CcOOTBeTCTBYIOIHMH TeMIepaTypamMH HalyueHHs 2848, 4800
H 6500 K. Yame Bcero Hcrmonn3yloT HCTOYHHK C, COOTBETCTBYIOUIHA paccessHHOMY
JIHEeBHOMY CBeTY.

KoopaHHaTH nBeTa MOTYT OHITh OIpeAeNeHH HemOCPeACTBEHHO NpPH MIOMOIIK
NpHOOPOB, HasbIBaeMBIX KOMNAPATOpaMU yéera, MNH DACCUHTAHH Ha OCHOBAHHH
CNeKTPOB OTpaxeHHsl (cmekTpodoToMeTpHUECKHX KpHBHIX). Ilo koopaumatam unse-
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TOB P&CC‘{HTHBa}OT KOOpAHHATH LBEeTHOCTH X, Y, 2, NpEACTaBAdOmMHe
«€000H OTHOLIEHHS KaXJou KOODAHHATHI BETa K HX cymme:

X v z .

X =
)y N =
v X+Y+2Z X+Y+2Z X+Y+2Z

ITockonbky x+y+2=1, npu pacyerax z oGuuHO ONyCKaeTcd.

XapaKTepHCTHKH [(BeTd ONpeeNsioTCs] rpadHuecKH Ha TAK HA3LIBAEMOM yse-
TOSOM epag)ulce MOK (puc. 5.7), upencraBasomen coGoi 3aMKHYTYIO KPHBYIO,
Had KOTOPOH PacIOJaraioTes Bee CHEKTPajbHele H HeCcTEKTpasibHble NypIypHHIE
asera. BuyTpn sTofi o6nacTH HaXopsiTcs Bee peaJbHble LBeTd. C DOMOIIBIO IBe-
TOBOT0 NpadHKa ONPeAeJsIOT NOMHHHDYIOIIYIO JJIHHY BOJHH A H HACHUIEHHOCTH
('lHCTOTy_) P _Oco6eHH0chro cHcreMsl XYZ sBasieTcsl TO, UTO APKOCTb MepBHUHBIX
UBETOB I M Z NpPHHATA PaBHOH HYMO, a GYHKUHS § HAEHTHUHA CNEKTPadbHOR
UYBCTBHTEJbHOCTH UEJIOBEYeCKOro IJasa NPH JXHeBHOM ocBemeHHH. [losroMy ans
XapaKTepHCTHKH SPKOCTH XOCTaTOYHO OZHON KOOPHHHATH Y.

Bo MHOrHX ciyuasx AJs H3MEDEHHS IBeTa HCITOJb3YeTCs PaBHOKOHTpAacTHASA
KosnopHMerpHueckas chucrema CIELAB ¢ koopaunatamu L, A 5 B. Ptn KOOp AH-~
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N
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Puc. 5.7. liserosoil rpadur MOK
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HaTH CBA3aHH ¢ cHCTeMO# XYZ cOOTHOUIEHHAMH:

1,3
L :25(100——) 16,
Yo

pesol (]
el 2]

npu 1<Y<100, rae Xo, Yo H Zo — KOOPAHHATH LBeTa O€nOH MOBEPXHOCTH IPW
BHIOpaHHOM HCTOuHHKe uBera. KoopimhaTa L sABAAeTCA IOKasaTeneMm spPKOCTH

(cBeroTh). Hacuimennocts (uHcToTa) ompefensercs no dopmyne: S=YA2+ B2,
a yBeroBoil Tou kak I'=arc tg(B/A).

IlpH u3MepeHHH LBETa HacTO BO3SHHKAIOT 3a[ayH, CBA3aHHble C H3MEPEHHEM
IBETOBHIX pasiHyHli MEXKAY ABYyMs GIH3KHMHM IO 1BeTy o0pasuamu (ompejene-
HHE CBETOCTORKOCTH, HHTEHCHBHOCTH, YKPBIBHCTOCTH H APYTHX CBOFACTB NHIMEH-
ToB). B 9THX ciyyasx moJb3YIOTCA NMOHATHEM NMOJHOTO UBETOBOTO pas-
AHYHEA AE, KOTOpOe BHYHCAAIOT 1m0 (popmyae:

AE = [(Ang)? + (Ang)? + (An,)2]08,

Tle Ang — UBETOBOE pasjHuHe B KpacHO-3eJE€HOM HANpaBieHHH, Ang — 1BETOBOE
pas3aHyHe B JKeJATO-CHHEM HAmpaBieHHH H Any — pasmuyhe 10 SPKOCTH.

Has cucremnl CIELAB moamoe 1BeTOBOE pasjHyHe ONpPENENsieTcs ypaBHe-
HHeM:

AE(LAB) = [(AA)2 + (AB)2 + (AL)2]05,

Jlast ouedkn GesH3HBl OejnblX IHTMEHTOB ONPEJEAIOT IOJHOE UBETOBOE pas-
AuuHe o6pasua ¢ nAeanbHo Genofi mosepxuocTbio. Bemnsua W rtorda BHUHCHS-
erca mo Qopmye:

W=100—AE.

CBeToCTOHKOCTh — CIOCOOHOCTh MHArMeHTa MOJA JEHCTBHEM CBeTa
COXPaHATH TMOCTOSIHCTBO ONTHYCCKHX XapaKTePUCTHK H COCTaBa.
IlpakTHyeckH Bce MHIMEHTHI NPH BO3NEHCTBHH CBeTa MpeTeprneBaloT
Te HJH HHHE H3MEHEHHs, XOTs H B pasHoi cremeHH. HambGonee xa-
PaKTEPHEIMH H3MEHEHHSIMH SIBASIOTCS obeclBeuHBaHHe, MOTEMHEHHE
H H3MeHeHHe OTTeHKa MHUI'MEeHTA.

O6ecuBeyHBaHHe, HIH BHIBETaHHe,— 3TO YyMEHbIIEHHE
HACHIIEHHOCTH I(BeTa NMHrMenra. Hamnbosee xapakTepHO 3TO H3Me-
HEHHe 1/l OPraHHYeCKHX IMHIMEHTOB, CKJIOHHBIX K ()OTOXMMHYECKHM
OKMCJIUTEIbHO-BOCCTAHOBHTE/IBHBIM PEAKIHAM.

TloTeMHeHHe W H3MeHEHHEe OTTEHKaA TakK:Ke CBI3aHb
¢ (GOTOXMMHYECKHMH TIpolleccaMH OKHCJEHHS-BOCCTAHOBJEHHS, HO
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y¥Xe B HEOPraHHYECKHX MHrMeHTax. K MpoTekaHHIo TakHX IpOLeccoB
CKJIOHHHI, HalpHMep, TMHTMEHTHI, COJEepXKAlHe KaTHOHB METaJJIOB:
Pb, Hg u ap., n aumoun CrO.-. M3MeHeHHe IBeTa MHIMEHTOB MO-
KeT OHTb HeOGpaTHMHIM H o6paTHMbIM. HampuMmep, Geblil mHrMeHT
JIHTOTIOH TEMHEET Ha CBETy B pe3yJbTaTe (OTOXHMHYECKOrO PasJp-
JKeHHs ZnS WM BOCCTAHOBJEHHSA Zn?t 10 MeTajJJH4YecKoro IHHKA,
B TeMHOTe Gesblil BET MHrMEHTa BOCCTAaHABJAHBAETCs, TaK Kak BOT-
CYTCTBHE OCBELIEHHS] DaBHOBECHE 3TOH peaKIUHH CABHHYTO B ofpar-
HOM HanpaBbieHHMH. Takoe siBjeHHe 0o6paTHMOro H3MeHEHHs LBeTa
HOCHT Ha3BaHHe (oToTpOnuUL.

dotoTponHEe TNpeBpalleHHs H APYrHe H3MEHEHHS ONTHYECKHX
XapaKTepHCTHK NHrMeHTa B GOJIBLIHHCTBE CJIyYyaeB BHI3EIBAIOTCH KO-
POTKOBOJIHOBOH H 0cOGeHHO yAbTpadHONeTOBOH HacThi0 CBETOBOrQ
usnyyenHs. [1o3ToMy cBeTOCTOMKOCT MHIMEHTOB OOYCJOBJE€HA HX
‘OTpakaTeqbHOR cmocoGHOCTBIO B 9TOH o6aactH cnekrpa. Ecan mar-
MEHT XOpOolo OTpaxaeT B yJbTpadHoaeToBOH 06/acTH CeKTpa, OH
fAIBJSIETCSl CBETOCTORKHM. K TakHM mHrMeHTaM, HampHMep, OTHOCHT-
¢Sl Ta30BHH TeXHUYECKHH yraepoX. Bedble Xe MArMeHTHl B 60JBIIHH-
CTBE CJyyaesB CHJBHO MOrJOWIAIOT B yJabTpadHONeTOBOH 06JaCTH
CIIeKTPa H MO3TOMY SIBJSIIOTCS HELOCTATOYHO CBETOCTOMKHMH.

Ha cBeTocTORKOCTD MHIrMEHTOB BJHSIIOT HX KpHCTAJJHYeCKas
CTPYKTypa H AHCNEePCHOCTDb. Tak, HanpHMep, AJ5 CBHHIOBEX KPOHOB
Boslee CBETOCTOHKOH OKasblBaeTcsl TETparoHajbHasi KpHCTaJJIHYeC-
Kasi MoJudHKauHs, 4Js JHOKCHLA THTaHa — pyTHJAbHas. [Ipu ykpym-
'HeHHH YacTHIl THTMEHTOB CBETOCTORKOCTh HX MOBHIIaercs, TakK Kak B
MeJIKHX KPHCTaJJaX OTHOCHTeJbHO 0oJibllie YIJIOB M rpaHe, KOTO-
Phle IBJASIOTCS HAa4aJbHBIMH LIEHTPAMH XHMHYECKHX peaKUHH, TpHBO-
JSIHX K H3MEHEHHIO I[BeTa MHrMEeHTa.

OueHka cBeTOCTORKOCTH MHIMEHTOB NPOBOANTCS JHGO B yCAOBHSIX
€CTECTBEHHOTO (COJIHEYHOr0) OCBELIEHHs, JHOO MPH HCKYCCTBEHHOM
006syyeHHH. B nepBoM ciyuae MOKpHITHe, cofepiKalnee HCIHTYEMBIH
TINITMEHT, BHJAEPXKHBaIOT 6 MecsueB (ampeJb—ceHTA0pb) Ha CTaH-
LHH B 3aCTeKJCHHOH BHTDHHE, OOpamIEHHOM Ha IOr moj yrJoM 45°,
Bo BropoM ciyuae mokpeiTHe 06Jy4aioT PTYTHO-KBapieBO# JaMMoi
B TeucHHe 4, 8 mian 24 u. B 060HX cayyasix mocie HCIBITAHHUS ONpe-
LEJSIOT Pas/HyHsl MO IBETHOCTH An, H ANy HIH IOJHOE UBETOBOE
pasinude AE mexny o6JyuyeHHBIMH H KOHTPOJbHHM (HEOGJyyeH-
HHIM, XPaHHBIIHMCS B TeMHOTE) o6pasiaMH.

YKPBIBUCTOCTbIO HA3HIBAIOT CNOCOOHOCTL MHUrMEHTa [e/aTh HEeBH-
JHMOH TOBEPXHOCTb, Ha KOTOPYIO HAaHOCHTCS JAKOKPACOUYHHIH MaTe-
pHaJ, T. €. CNOCOGHOCTb CO3/aBaTh HEMPO3PAyHOEe TMOKPHITHE.

YKPHIBHCTOCTb BHIPAXKaeTcs MaccOod NMHIMEHTa, MPHXOSLIErocs
Ha €JHHHLY YKpbIBaeMo# moBepXHocTH (r/mM? Ham kr/m?). Uem 6oib-
ile YKPHIBHCTOCTb NHIMEHTa, TEM MEHbIUE €ro pacxoj H, cJeLoBa-
TEJBHO, JelleBNe TaKOKPaCcOYHOe TOKPHITHE,

CnocoGHOCTp NMHrMeHTa YKPHIBATH IIOBEPXHOCTb ONpefessercs
fIBJICHHAAMH OTPaKeHHsl (paccessHHs) H IMOIJIOUIEHHS CBeTa 4acTHIa-
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Puc. 5.8. CxemMa TPOXOXKJAeHHS CBETOBOr0 MOTOKa Ye-
pes cJaofl NMHIrMeHTHPOBaHHOTO JIaKOKPacOYHOI'o HO-
KpeiTHst (06BbSICHEHHe CM. B TEKCTe)

Mu nurMeHra. as GesblX ¥ CBETJHIX CJaa-
GOOKpAalIEHHBIX NHUTMEHTOB YKPHIBHCTOCTDH
onpexnessiercsi rJaBHHIM 00pasoM OTpaxKe-
HHEM CBETa, a JJs YEePHHX H CHJIbHOOKpaA-
[IEHHBIX XPOMATHUECKHX IHI'MEHTOB— IIO-
rJIOLIEHHEM CBETa.

Ha puc. 5.8 mokasaHa cxema NOPOXOXAEHHS CBETOBOrO MOTOKa
uepes CJOH NHrMEHTHPOBAHHOrO JAKOKPACOUHOrO MOKPHITHS.

Ilagawomuit cBeroBofi moTok Jo OyAeT YacTHYHO TPEJOMIAATbCSA TOBEPX-
HOcTbio A, Y4CTHYHO 3€pKaJbHO OTPa)KaTbcs, a YacTHYHO paccewBarbed. Jloas
CBETOBOrO IOTOKa, NpOUleAlllero depes IPaHHIy pasjeja NMHIMeHT — cpena Rup,
MOXeT GHITH Ompenenena mo dopmysre @penens:

2
ny=n
F‘)np:1_(‘—1_2 ,
ny+n,

e N1 H Ny — NOKa3aTenH NPeIOMJIEHHA [IHIMEHTA B CPEHL.

Jona sepkanbHo OTpaXKeHHOTO CBEeTd COOTBETCTBEHHO paBHa 1—Rup. Ove-
BHIHO, YKPHBHCTOCTb €A0sl OYyA€T TeM BHILIE, YeM Mewbllle BeJqHYHHa Rgpp. Benn-
9HHa XKe Rpp yMenHbllaercsi C yBeIHUEHHEM pasHOCTH M;—H;. TakuM 06pa3om,
COOTHOUIEHHe MeXJY TMOKa3aTeNsMH MpeJoMieHHs TMHIMeHTa H CpPeabl fBjfeTcs OC-
HOBHBEIM ()aKTOPOM, BJHSIOIHM Ha YKPBIBHCTOCTb JaKOKPACOYHOI'O IOKPHITHS, CO-
JepXamero 6enblil (CBET/ABIH) THIMEHT.

3HaueHHs noxasarejiefi NPEJOMJEHHS MNJIEHKOOOpasylomux Be-
mecrB 6JH3KH B KoJe6.10Tcs B mpenenax 1,4—1,8. Ilurments, uMe-
IOIIHE NI0OKasareJb NpeJOMJEHHs, GIM3KHH K NOKAa3aTesio NMpeJoM-
JeHusi nyeHkooGpasymomux pemects (1,5—1,65), HasbiBaloTes sec-
cupyrowuny (reykpoigaroujuny). Jleccupyiomue Gesbie NHIMEHTHE
UCHOJIb3YIOTCS TVIAaBHBIM 00pas30OM KaK HamoJHHTEJH. IIMrMeHTH,
UMEIOLlHe MOoKasare/b INpesaoMJeHAss GoJblie 1,65, HasbiBaloOTCH
kporowyumu. Cpenn GesbiX MHUTMEHTOB HaHOOJbINEH YKPHIBHCTOCTHIO
obJgajgaer fHOKCHA THTaHa.

YKpEIBHCTOCTh 3aBHCHT OT AHCNEPCHOCTH mHrMeHta. OT HapyX-
HOH NOBEPXHOCTH NOKPHITHS OTpaxkaercs JHIUb HeGoJbluas A0/
CBETOBOrO NOTOKA. 32 cyerT Xe AH(P(Y3HOro oTpakeHns (paccesHus)
YaCTHIAMH O BceMy 06beMy 105 OTPaXKeHHOTO INOTOKA JOCTHIAeT
98—999%. Orcroga cTaHOBHTCS OYeBHAHOR 3aBHCHMOCTb YKPBIBHCTO-
CTH OT COAepKaHHs NHIMEHTAa B JaKOKPaCO4YHOM NOKPHITHH. [Tocaen-
Hee onpeneJsiercs BeJHUYHHOR OObeMHOH KOHNEHTDAIUHR
nurmeHTa (OKII) — cooTHolueHHeM MexJ1y OObeMOM NHIMEHTa
# 06BbEMOM MJEHKOOOPa3yIoNiero BelllecTBa. YKPbIBHCTOCTD JaKOKpa-
COYHOr0 MarepHaJjla JHHEHHO Bo3pactaer ¢ yBeaHyeHneMm OKII npu-
mepuo n0 10—15%. IMajee Bo3pacTaHHe YKPHIBHCTOCTH 3aMELJs-
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eTcsl, IPOXOJNUT Yepe3 MakcHMyM H yObiBaeT. OObscHAETCH 3TO TEM,.
410 npu Goablinx 3HayeHusx OKII wacTHibl MUrMeHTa cOJHXKAIOTCSHE:
JpYr ¢ ApYroM H OTpaxKalollnecs OT HUX CBETOBblE IOTOKH NMEPEKpPHI-
BaloTcsl. BaxHO, uroGH YacTHibl NUrMeHTa OBITH paclmpejae’eHbl B.
NOKPHITHH PABHOMEPHO, YTO MOXKHO JAOCTHYbL IPH 3¢(HEKTHBHOM THC-
NEPrupOBaHHH.

IMockoABKY yYKPHIBHCTOCTH 3aBHCUT OT CIOCOGHOCTH IIHIMEHTA pPACCEHBATh-
CBeT, COJbilloe 3HAueHHE HMeeT COOTHOLIeHHe MeXKJy MAJMHON BOJHBl MaJaoLIero-
cBera M pasmepom uactuiubl. Jas chepHUecKHX wacTHll MOXKHO PacCuHTaTb OITH-
MaJbHBHIH pasmep, NPH KOTOPOM YKPBIBHCTOCTb Gyjaer Makcumaiabuofi. Tak, Ha-
gpmvxep, AJSl JUOKCH2 THT2HA ONTHMAJbHBHIK pajHyc YaCTHUH 7 ONPeleJdiOT No-

opMy.e:

A

r=——
n(n1-n2)

rae A — AjgHHa BOMHB TAAAIOLIETO CBETa; M; H A — NMOKAa3aTeJqH IPEJOMIEHHST:
TIHTMENTa H CPeJpl.

Ozxnako TOYHO paccuuTaTb pasMep YaCTHI H YKPBIBHCTOCTb YK23aHHHIM BHIle-
nyTeM He yjaercs, TAK Kak HeoOXOAHMO ellle yUHTHIBATb MHOTOKDPATHOCTb paccesi—
HHSl cBera yactTHuaMH H sdderr muTepdepenunn npu Goavuioit OKII, korxa r, A
H pacCTOsiHHe MeXIY YaCTHUaMH COH3MepPHMH,

Ha npakrike MWHPOKO Hcmosb3dyeTcss TeopHss I'ypeBuua — KyGeakn — Mynka
(TKM). Ona HocHT ellle HasBaWHMe ABYXKOHCTAHTHOH, T2K KAK YCTAHOBJEHO, YTO»
IJs1 ONMHCAHHS ONTHYECKHX CBOHCTB IHTMEHTHPOBAHHBIX JAKOKPAcCOUHbLIX MaTepHa-
JOB JOCTaTOYHO JABYX OCHOBHHIX moka3ateldeit: K — kosdduumenra moraomenns-
H S —Ko3dduunenta paccesinus. OTH KO3hOHUHEHTH CBASAHB C KOIDHHLHEHTOM.
OTpayKeHHs IMEPeyKPHIBAIOMIEr0 05 Ro CleAYIOmHM 06pasom:

K/S = (1-Reo)?/(2R ).

Sry dopmyny npunsato uHasuBatbh Qopmynaoii TKM, a ornoulenne K/S — dpynKuH--
efi I'ypeBnua — KyGenku — Myunka. .

Ymenpulenne $ynkuun K/S npumBoaut k yseamueumio kosddmHumenta oTpa-
XKEHHS H, CJef0BaTebHO, K POCTY YKPHIBHCTOCTH. JJaa yMenbilenus OYHKUHH:
K/S xenateibHO HMeTb MaKCHMaJIbHHH KoshduIHEHT paccesnns S, KOTOpHE B
CBOIO Ouepelb SABHCHT OT YHC/AA YAaCTHIL MHFMEHTa H HX Pa3Mepos.

Bce ckadannoe BHlllle CIpaBefaHBO AJf YacCTHL, pasmepoM no 0,2—0,3 mkm.
Tlpn yBennuenum cTemeHH AHCIEPCHOCTH BhIllle YKAa3aHHOTO Ipeiend yKPHIBHC-
TOCTb NHFMEHTa yMeHblllaeTcsl. B 3THX YCAOBHAX HaUHHAIOT AEACTBOBATb 3AKOHL/
paccesiuHsl cBeTd, 1O KOTOPHIM paccesiHHe, Pa3Mep YacTHUL H ee ONTHYECKHE
TIOKa3aTelH HaXOASTCS B CIOXKHON 3aBHCHMOCTH.

Jlas onpesesieHHst YKPBHIBHCTOCTH HCHOJB3YIOT TJaBHEIM 0GP asoM:
TPH MeToja.

IlepBbifi MeTOx —BH3yaJ JdbHBEH, ¢ MCHOJB30OBAHHEM:
4yepHO-6eq0fd MmaxMaTHOH g0ckKH. CymHOCT: €ro 3akJio-
yaeTcss B HAHECEHHH JIAKOKPAacOYHOrO MaTepHala Ha CTEKJSHHYIO-
IVIaCTHHKY 10 T€X NOp, NOKa NPH HAJOXKEHHH e€ Ha MIaxMaTHYIO f0C-
Ky nepecTaHyT pas/H4arbcsl YepHble B Gesble KBajgpaTe. 3Had Maccy;
JIAKOKPACOYHOr0 MarepHaJsa, ero cOCTaB H NVIOMIa/b MJIACTHHKH, Jer--
KO paccydTaTb YKPHIBHCTOCTb NHFMEHTa (B r/M2).
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BTopoit MeTox — ME€TOA KOHTPACTHHX OTHOMEHHH. OHn
OCHOBaH Ha onpele/eHnd Ko3pGHUuHeHTa KOHTPACTHOCTH,
T, €. OTHOWIEHHSI KO3(GHUHEHTa SIPKOCTH (OTpaXKEHHs) MOKPHTHA
Ha 4epHOM MOAJNOXKKE K KOI(PGHIMEHTY SPKOCTH ITOrO K€ MOKpHI-
THA Ha GeJoll moanoxke. [I0BEpXHOCTb CUHTAETCS YKPHITOH, €C/H
K03(h(HUIHEHT KOHTPACTHOCTH MOKPHITHA AOCTHra€T 3HAYEHHA 0,98.

Ilist onpeeeHHs YKPEIBHCTOCTH 5THM METOJOM JaKOKPAaCOYHBIH
‘MaTepHaJ HAHOCSIT HA CTEK/SHHHIE NJaCTHHH, BHICYUIHBAIOT H Onpe-
JLEJSIOT ero Maccy. 3aTeM H3MepsiioT K03((HIHEHTH SPKOCTH TMO-
KPHTHI Ha yepHOH H 6eJo# MOJJI0XKKAX, PACCYHTHIBAIOT K03¢h pHIH-
€HT KOHTPACTHOCTH H CTPOAT rpayK 3aBHCHMOCTH €ro OT Macchl
JIaKOKPACOYHOr0 MOKPHTHs. [10 TOUKE MepeceyeH st N0y YeHHOH KpH-
BOHl ¢ NPSIMOH, COOTBETCTBYIOMEH KO03(hQHUHEHTY KOHTPACTHOCTH
10,08, MOXKHO ONpENENHTb MAcCy YKpbIBAIOUIEro CJ0s. 3Has COCTaB
JIAKOKPACOYHOro MaTepHasla H pasMep OKpALIeHHOH NJIACTHHbI, MOX-
'HO PACCYHTATh BEJHUHHY yKpHBHCTOCTH (B r/M?). TouHOe HaXOKje-
‘HHE TOUKH NEPECEuYeHHs, COOTBETCTBYIOLIEH YKPHIBAOLIEMY CJIOIO,
.CBSI3aHO ¢ GOJbIIMMH TOrpPEUIHOCTSIMH, TaK KakK MoJdy4YeHHas KpHBas
.C yBeJHYEHHeM MacCH NOKDHITHS acHMITOTHYECKH MPHOJMKAeTCs K
MpsAMOH, COOTBETCTBYIOUIEH KO3(DGHUHEHTY KOHTPACTHOCTH PAaBHO-
My 1. Bosee 10cTOBepHBIE PE3yJabTATHl MOJYYAKOTCS, €CJAH CTPOHTDH
Tpad¥K 3aBHCHMOCTH KO3(Q(HUHEHTa KOHTPACTHOCTH OT o6paTHOK
“TOJILIMHE TJIEHKH.,

Tpertuii MeToOl — HHCTPpYyMEHTAaJbHO-MaTéMaTHYEC-
KW if — ocHOBaH Ha Teopnn ['ypeBnua — KyGeakn — Myuka. Cym-
HOCTb €ro 3akKJi04aeTcs B OnpejeseHHH Ko3(h(hHIHEeHTOB spPKOCTH
(oTpa)keHHs) TOKPBITHH DasJHYHON TOJIIWHBI HA YePHOH H 6eJ10H
TI0JI0KKAX (HJH Ha PeajbHOR cepoil MOJJIOKKE), pacyere TOJMIHHE
YKPHBAIOMIEr0 CJI0sl H caMoil yKPBIBHCTOCTH. Pacuersl 5TH BechbMa
TPOMO3JKH H NpoBoAATcsa Ha IBM.

HHTEHCUBHOCTHIO HA3biBAETCSl CIIOCOOHOCTh MHIMEHTA COXPAHATH
CBOI OKPacKy NpH CMELIEHHH ¢ APYrHM nurMeHtoM. Ecu mArmeHt
XPOMAaTHYeCKHH, MOJ HHTEHCHBHOCTBIO MOAPa3yMEBAWT KPACAUYIO
.CHOCOBHOCT, a €CJH THIMEHT OeJslii — pas6esusarouyyro cnocoo-
#ocTe, Uem BBILIE MHTEHCHBHOCTh MHIMEHT4, TE€M MEHbLIE €ro pac-
XOf AJs TOJy4EHHS JAKOKPAaCOYHOTO MarepHaJsa 3aJaHHOTO LBETA.
.CTOHMOCTD TIOC/IEAHETO TaKkKe OyAeT CHHKATHCS.

LiBer J1aKOKPAcCOYHOro MaTepHala, NHIMEHTHPOBAHHOrO CMECHIO
\6€10r0 H XPOMATHUECKOTO MHTCMEHTa, SIBJSETCA Pe3ynbTaroM H3GH-
PAaTeNbHOro MOIJIOUIEHHST YaCTHIAMH XPOMATHYECKOr0 MHIMEHTa CBe-
Ta, PACCESTHHOrO YacTHIAMH GeJsioro mArMenTa. IIpH 5TOM BO3MOXKHEI
JABa cayyas.

B mepBOM c/iyyae XPOMATHYECKH)i NHTMEHT HMeeT HH3KHIl IOKasaTenb Tpe-
NOMJeHHS BO Bceli BHAMMON uacTH cmekTpa. JacThubl Takoro murmenta OyXyT
@rpath poab ceToQHABTPA. K TaKHM MHIMEHTaM OTHOCHTCS, HalpHMep, MKeaes-
nas aa3yps. CBer, MajaioWHii Ha JAKOKPACOUHOE NOKpHITHE, CONepkKalee CMech
6e0T0 NMHTMEHTA U Ja3ypu, GyIeT pacceHBaThesl YACTHUAMH 0eJ0r0 NMHTMEHT2 H
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Puc. 5.9, Hamenenne koapduunenta orpaenns (IpKOCTH) B CMeCH:

a — XKejlesHoR JasypH H
TaT YPHE C JAHOKCHAOM, THTaHA; 6 — XKEJTOro CBHHI[OBOI'O KDPOHA ¢ MHOKCHAOM

1 —x s 2—5—

Tio. 2Jxeaua;”naasc'g;hmia5ﬂ K)xg;xes;{as; 7a3ypp B pasbene ¢ BO3PACTAIOHIHM KOANHUSCTBOM
Og; 6 — XeATHLH bl ; 7—9 — xerr ! .
i Komntsermen Tion POH; eJIThIA CBHHIIOBBI! KDOH B pasGede ¢ BOSPACTAIO-

3aTeM H30HPATeNbHO MOTJOMATHCA UYACTHIAMH nasypH. OTpaxeHHHHA OT MOKpH-
THs CBeT OyJeT HMEThb CHHHI IIBeT.

Bo BropoM ciysae XxpomaTHUecKH TIHIMEHT MOXKeT HMETb BHICOKHH IOKa3a-
Telb IpenoMieHHs B 0GAaCTH MaKCHMYMa OTPAXKEHHs H COOTBETCTBEHHO BHICOKYIO:
paccenBaomyio cnocoGHOCTs B 910f O6nactd. ClefOBaTeNbHO, B MaKCHMYME OT-
paxeHHq CBeT pacCeHBaercs Kak 9acTHUAMH Geaoro, TaK H YacTHUAMH XPOMaTH-
YECKOT0 IHrMeHTa. B MHHHMyMe Ke OTpajKeHHs pPacCeHBAlOT CBET TOJBKO YaCTH-
Ubl Geqoro murMenta. K TaKHM IHIMEHTaM OTHOCHTCS, HATIPHMEp, JKEATHil CBHH-
LOBLIA KPOH. JI4KOKpacouHOe HOKpLITHE, COJAEpIKAlIee CMeCh 3TOr0 NHTMEHTa C
GeJLIM, HHTEHCHBHO PacCeHBaeT CBET YaCTHLAMH 0GOHX MHTMeHTOB. IIpHueM B CH-
Hell 06aaCTH CIeKTpa paccesHue cBeTa OyAeT MPOHCXONHTh TOJBKO UacTHLAMH Ge-
JIOTO TMHIMEHTa, & HMEHHO 3Ta YacTh CIEKTPa MOIVIOM[AeTCS YaCTHILAMH JKEITOro:
CBHHILOBOrO KpOHZ. IIOKpHITHE, TAKHM 06pascM, OKaXKeTCsl JKenTOro IBeTd.

Ilpn H3MeHeHHH COOTHOUIGHHS XPOMATHYeCKOrO H GeJOr0 IMHIMEHTa B CMECH
CIEKTPHl OTpaxKeHHs! GYAYT MeHATbcA mo-pasHomy. Ilpu pasGese XpOMaTHuUeCKOTo-
TIHIMEHTa, He CNOCOGHOTO pacceHBaTb CBeT (NepBHT Ciyuait), B GoJabwell creme-
HH NPOHMCXOAHT yBeJHYeHHe R B MHHHMyMe nornomerHs (puc, 59,a). Ecan xe
gf:moizf{';ec:u(ﬁTnungem HMEeT CmOCOGHOCTh pacCceWBaTh CBET B KaKOR-1HGO ua-

BTOpO# cayuafi
uomomeuﬁa (puc.p5.9, 6))i ), To mpu ero pasfese R OyheT pacTH B MakCHMyMe

HurencHBHOCTL NMHrMEHTa ONpeieNsercs IMaBHEM 0GpasOM BeJHIHHON K03¢-
$unuenra mornomennss K B MakcHMYME€ NOTJOWEHHs. YBednuenne K IPUBOJHT
K CHHXEHHIO KOJIHYeCTBZ XPOMAaTHYECKOTO WHIMeHTa, HeOGXOZHMOrO AAs NpHAA-
HHsl CMECH HYXHOTO uBera. OLHOBpEMEHHO NAs NMPHAAHHT CMECH BHICOKOH HACHI-
L[EHHOCTH Heo0X0AUMO, yTOGH B OGHACTH MAKCHMYMa NOMVIOMEHHS GLIO MHHH-
Manbnoe paccesinne cBera. OTcioga CIefyeT, 9TO HHTEHCHBHOCTh BO3DAcTaeT C yBe-
augennem dynkuun K/S TypeBmua — KyGenku — Myunka. Y

UnTencHsHOCTb 3aBHCHT OT JAHCIEPCHOCTH NHIMeHTZ. C ee yBeJHYEeHHEM
$ynkuna K/S pacrer B MaKcHMyMe INOLIOMEHHS, B TO BpeMs K4k B MHHHMYMe
MOIJIOIEH s OHA TNPAKTHYECKH He 3aBHCHT OT jHCHepCcHOCTH. Ilpu npn6nnx{e¥mu
K/S x ompeieseHHOMY 3HAYEHHIO POCT HHTEHCHBHOCTH 3aMejnsercs. [lanbHeiilllee
yBeJHYeHHe JHCIePCHOCTH CTZHOBHTCS HeELeJecOOGpasHuIM, OnTHMAbHEM pasume
YacTHIl NMHTMEHTa MOXKHO PAacCuHTaTb IO COOTBETCTBYIOWIAM (JOpMyJaM. P d

Ha npaxkruke PI%TGHCI/IBHOCTI: ONpENEJSIOT OTHOCHTEIBHO 3TaJO0H-
Horo nurmenta [B % (macc.) wim yeu. ex.]. Jas onpefieieHAst MH-
TEHCHBHOCTH Ge/bix MUrMeHToB (pasbeansaiomeli cnocoGHOCTH) HX
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«Q0BIYHO CMEIUHBAIOT C YJAbTPAMapHHOM. XpoMaTH4YECKHe MHIMEHTHI
JUJIsL OTpeleNeHHsl HX Kpacsiue#l cmocoOHOCTH CMEUIMBAIOT C IHHKO-
BEIMH Geanaami. [TonyyeHHBe CMECH CPABHHBAIOT CO CTAHAAPTHEIMH.
‘O11eHKa MOXeT ObITh NPOH3BEJeHA BH3yaJbHO HJIH HHCTPYMEHTAJb-
HBIMH MeTonaMH. B mociaenHeM ciydae oGBIYHO ONpPEAENsIOT IBETO-
BOE pas3/HyHe MEXIy ABYMs MaJo paslHyalomuMHCS 00pas3uaMH.
Bosiee TOuHBIE pe3yJbTATHl MOTYT OBITH MOJNY4EHB IPH CPAaBHEHHH
«bynxunit K/S, paccuyHraHHbix no R B MakcuMyMe MOrJIOLIEHHS HC-
-CJIelyeMOT0 H 3TaJOHHOro 06pasiioB.

5.3.7. CBolicTBa NOBEPXHOCTH NUr MEHTOB

TIurMeHTH NpeACTaBJSIOT cOO00H BBHICOKOAMCIEPCHBHIE TOPOLIKH C
-6O/IBIIOH yAEBbHOH MOBEPXHOCTBIO, NO3TOMY pOJb IPOLECCOB, MPO-
TEKAaIONIHX HA HEH, BeJHKa,

IToBepXHOCTH MHTMEHTOB OTHOCHTCS K BBICOKO3HEPreTHUECKHM, HMEIOmHM HOo-
BePXHOCTHOE HATSIXKEHHEe Ha TpaHuue ¢ Bo3gyxom oT 100 mo 1000 mJx/m2. Orta
"9Heprusl paclpefeneHa Ha MOBEPXHOCTH HepaBHoMepHo OJiarojgaps (H3HueCKoHd H
‘XUMHUECKOH HeOZHOPOJHOCTH yacTHUeK MNHrMeHra. Tak, roueuHhle pnedeKThl KpH-
-CTAJMJIHYECKOH CTPYKTYpH HPHBOAST K HECTeXHOMETPHUHOCTH COeflHHEHHS KaK B
-06beMe, TaK U Ha NoBepXHocTH. Hanpumep, njasi JHOKCHAA THTaHa COMepIKaHHe
KHCAODOAA B pellleTKe MeHblle, yeM B cooTBerctBuH ¢ ¢opmyacii TiO,. Has
"IHHKOBHIX OesiHj, HAQOOPOT, KHCAODPOJL COMepKHUTCS B H3GLITKE MO CPaBHEHHIO C
-popmynoir ZnO. TlpucyTcTBHe HOCTODOHHHX HOHOB B KDPHCTAJJIHYECKOH pellleTKe
~IpHBOAHT K ee gedopmanuH. OGbuno TakHe nedekTh KOHUEHTPHPYIOTCS Y IO-
“BEPXHOCTH, UTO H NPHUBOAHT K NOSIBJEHHIO YYacTKOB C IOBBUIEHHOH NOBEPXHOCT-
HoH sHepruest, laxke B ciayuae HJeadbHOH NOBEDXHOCTH HOHEI, paclojoXKeHHBIE
Ha pe6pax KPHCTaAJOB H B €ro BepIIHHAX, SBJAAIOTCH KOOPAHHAIHOHHO-HEHACHI-
*IIeHHBIMH H BBISHIBAIOT SHEPTeTHUECKY!0 HEOJHOPOMHOCTh MOBEPXHOCTH.

CMaunBaeMocrb. Daarogapsi 3amacy cBoGOZHOH TMOBEPXHOCTHOH
"9HEPriuH YaCTHIB MHIMEHTA BCeraa MOKPHITH aacopOHPOBaHHBIM CJ0-
.eM rasa H XHAKoCTH (Boinl). [IpH H3roTOBJEHHH NHrMEHTHPOBAH-
HEIX JIAaKOKPACOYHBIX MAaTepHaoB HeOGXOIMMO BHITECHHTB 3TH rash
‘{ BJAry mjeHKoo6pasyloniM BEHIeCTBOM. DTO BO3MOKHO B TOM CJY-
‘yae, KOrja IMHIrMEHT XOPOLIO CMauHBaeTcs MOC/AeHHM.

Cnoco6HoCcTh MHIMEHTOB CMAayHBATbCS XKHAKOCTSIMH HMeeT 60Jb-
-II0oe 3HayeHHe, TAK KakK 3THM 0O0YCJAOBJHBAIOTCA JErKOCTh HX JIHC-
-IeprHpOBaHus B IJIEHKOOOpa3yIOMMX BeIIeCTBAX, arperaTHBHAs
"YCTOHYHMBOCTh MUIMEHTHPOBAHHBIX JAKOKPACOYHBIX MaTepHaJIOB NpPH
.XpaHeHHH H pa3baBJCHHH H T. [I.

CMauyuBaHUe — sBJeHHe, TIPOHCXOJsNIEe HA IpaHHIE pasje-
.Ja Tpex (as: TBepJAoH, KHAKOHN U rasoobpasHofi (Bo3ayx) HJH TBEp-
_OH H IBYX XKHIKHX.

KOJIH'{ECTBBHHO cMayvuBapue XapaKTepnsyeTcn yriaom CMauyuBauus 0

(puc. 5.10). Teepmoe Teno cmauuBaeTcsi XKHAKOCTBIO (HOGHIABHO), ecan 0<B<

<90° u me cMauuBaercs (JiHodobHO), eciH 90°<0<180°. Bennuuna O 3aBHCHT
«OT COOTHOLIGHHH Y/eNbHBLIX CBOGOAHBIX NOBEPXHOCTHBIX 3IHEPrull (IOBepXHOCTHO-
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ro HaTsXeHus O) Ha TIpaHHle TpeX KOHTakTupylomux o¢as. Tag, gns niaockoft
NOBEPXHOCTH cIpaBelNHBO ypaBHeHne IOnra:

Orgor = Orgx

O—r

cos 0 =

I€ Oe—r, Ors—x H Ox—r — IOBEPXHOCTHBlE HATSXKEHHS Ha TpaHuuax pasjena
TBepAOe Teno —ra3, TBepaoe TeJO — KHAKOCTb H KHAKOCTb — ras.

[Tponecc cMaunBaHHsl 3aBHCHT OT CBOHCTB XKHJKOCTH H TBEPJLOrO
tes1a. CMayHBaHHE MOXKET TMPOHCXOAHTH B TOM CJyuyae, €CJH CHJBI
aaresun (MeXMOJIEKy/AspHOe B3aHMOJEHCTBHE TBEDPAOIO BeHIECTBa
H XHAKOCTH) 60JIblle, YeM CHJIBl KOre3HH (MEXKMOJIEKyJ/spHOe B3aH-
MOJeHcTBUE BHYTPH KUAKOCTH). CHocoGHOCTB Ted CMauHBaTbCs
XKHJIKOCTBIO OMpEENsieTcsl NpeXpae BCero XUMHUYECKOH MNpHpOLO#H
B3anmoaeicTByomux ¢as. Hanpumep, Bogoll B ApyrHMH TOJSIPHHI-
MH JXHIKOCTSIMH XOPOLIO CMayHBAIOTCs BEMIECTBA, MOBEPXHOCTb KO-
TOPHIX 06pa3oBaHa aHHOHAMH HJH aToMaMH, clOcoOHBIMH K oGpa-
30BAHHIO BOJAOPOJAHBIX CBS3EH.

CMaunBaHHe OCJOXKHSIETCSI HEPOBHOCTSIMH TBEPAOH TOBEPXHOCTH,
HeoOXOMMOCTBIO BBITECHEHHSI C MOBEPXHOCTH T'a30B H KHAKOCTEH,
HeoOXOHMOCTbIO OPHEHTAHH CaMHX MOJIEKYs CMauHBalomieH XHJ-
KOCTH H JIp.

Oco6eHHO CHJBHO OCJI0KHEHO CMayHBaHHE BHICOKOAHCIEPCHBIX
nopowkoB. M3ydeHHe KHHETHKH INPOMHTKH TOPOLIKOB SIBJISIETCA Of-
HHM H3 METOJOB OLEHKH CMauHBaeMOCTH NHIMEHTOB pas/IM4YHEIMH
JKHJIKOCTSIMH.

[Tpu cMayHBaHHH yMeHbIUAETCS 3amac ¢cBo6GOAHON MOBEPXHOCTHOM
3HEPTHH, TO3TOMY NMPOHCXOANT BHAesdeHHe Tensa. Oco6eHHO 3HAyH-
TeJbHOE KOJHUECTBO Telja BBIAC/SETCS MPH CMAYyHBAaHHH JHCHeEpC-
HbIX MaTepHaJjoB, K KOTOPBHIM OTHOCATCSI M NHrMenTh. Temaora
CMayHMBaHHSA, OTHECCHHAs K eJHHHIEe CMayHBAEMOR TMOBEPXHOCTH
U eJHHHIE Macchl NHIMEHTA, SIBJSIETCS BAXKHOH XapaKTepHCTHKOM
CMayHBaHHUs.

Meuoro oco6eHHOCTEH HMEET MPOIeCC CMAayHBAHHA MTUTMEHTOB TIO-
JUMepaMH M HX pacTBopaMH. Tak, Hampumep, AJs paclpeieeHHs
MaKpoOMOJIEKYJl Ha TBEpAOH MOBEPXHOCTH NPH 06pa3soBaHMH CIJONI-
HOr'0 NJIOTHO YMAKOBAHHOI'O MOBEPXHOCTHOrO CJI0SI HEOGXOAHMO, 4TO-
6bl HaAMOJIEKYJSIPHBIE CTPYKTYPHl B PacTBOpPax paspyliajHCh H H3-

a 6)«—3[13 5 6)'('2!13
[
8
Cra-cas Crg-cas
. 272 L T LT
Grgx Cra-m

Puc. 5.10. Cxema cMayHBaHus TBepJOH NMOBEDPXHOCTH KamieH KHAKOCTH:
a == HOBePXHOCTL CMAUHBACTCH,; 6 — NOoBEPXHOCTh HE CMayHBaeTCA H
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MEHSIJIH CBOIO KOH(MHIYpalHIO, YTO CBA3aHO C JOMOJHHTEIBHBIMH 3a-
TpParaMH dHepruH. B HeKOTOpHIX cayuasx oTMeuaeTcs Jaxe OTCYT-
CTBHE CMayHBae€MOCTH TMATMEHTOB pacTBOpaMH TNONHMepPOB. B sTuX:
cAy4asix TMOHATHSA JHOPHIBHOCTH H JHOMOOHOCTH OKa3blBAKOTCA He-
JOCTaTOYHBIMH.

HecmoTps Ha TO, 9TO B HacTOsiIee BPeMs HCIOJb3YIOTCS COBEP--
UICHHBIE METOjibl OLEHKH CMaudBaeMOCTH NUTMEHTOB, BCe Xe JocTa-
TOYHO YacTO HCIOJb3YyeTCsl TMOHSATHE MACA0eMKOCTY MHUIMEHTa HIIH,
pexe, AAK0eMKOCT!U ¥ 8000EMKOCTU. .

MacJjioeMKoCTh — OJIHH H3 OCHOBHBIX TEXHHUECKHX IOKasaTeleH
MHUIMEHTOB, HEMOCPEJCTBEHHO CBSI3AaHHBIX € HX CIOCOOHOCTBIO CMa-
YHBaThCS TOJSPHEIMH XKHAKOCTAMH. PasnnuaroT gBa THIA MaclioeM-
KOCTH: MacJ0eMKOCTb I poja — KOJHYeCTBO JbHSAHOTO Mac/a B rpaM-
Max, Heo6x0AuMOe AJs moJyuends: nactel u3 100 r nurMenra, u Mac-
JoeMKocTb 11 poja — Ko/IduecTBO JpHAHOrO Macia (Had oad¢bl) B.
rpaMmax, Heo6xoauMoe A moaydenns u3 100 r nurMesra roToBok
K yNOTPEOJICHHIO KPaCKH.

MacaoeMkocts I poma riaBHHIM 0GPa3oOM 3aBHCHT OT CHOCOOHO-
CTH THTMEHTA CMauHBaTbCsl MacjoM H ero aucnepcHoctd. C yBesan-
yeHHeM JMCIEePCHOCTH MHFMEHTOB MAac/J0eMKOCTb 3aMETHO BOo3pacra-
eT. 3aBHCHMOCTD 3Ta HOCHT CJOXKHBEIH XapakTep, TaK KaK Ha Maclo-
e€MKOCTb BJIHSIIOT LIEPOXOBATOCTb MOBEPXHOCTH, €€ IOPHCTOCTb,
dopMa yacTHI H cTeneHsb mojHAHcnepcHocTH. [IpH H3MebueHHH AT~
MEHTOB BC€ 3TH CBOHCTBA H3MEHSIOTCS, M03TOMY B HEKOTOPHIX CJIy-
yasix H3MEHCHHe MaCJOEMKOCTH MOXKET OKa3aTbCsl HE3HAUHTEJNbHBIM..
MacJoemxoers 11 pofa B OCHOBHOM 3aBHCHT OT ()OPMbI YacTHIU IHT-
MeHTa H ero gucnepcHocTH. [IpH yBeJIHUEHHH AHCIEPCHOCTH Macmlo-
eMkocTs 11 pojia Bcerfia BO3pacraer.

IIJIH NMoJyYeHHs1 THTMEHTHPOBAHHBIX JJAaKOKpacoyHublXx MaTepHANOB:

Goabluasi MacJOeMKOCTb HexkesareqbHa, [lOHHXKeHHas MacioeM-
KOCTb, OGYCJIOB/IeHHas THAPOQHILHOCTBIO MHIMEHTA, Takke HexKe-
JaTeqpHa, TaK KaK MOJYUEHHBIE KPAcKH HECTOHKH MNpPH XpaHEHHH.

AncopOuMoHHble cBOICTBA, DHepreTHYECKass HEOJQHOPOAHOCTD MO-
BEPXHOCTH THIMEHTOB OGYCNOBIHBAET HX aACOPOLHOHHYIO cnoco6-
HOCTb, T. €. CHOCOGHOCTB ajacopOHpOBaTh pas3JjiHYHbIE BEHIECTBA Ha
MOBEPXHOCTH. DTa CMOCOGHOCTb HMEET HCKIIYHTEIbHO  GOJbINoe:
3HaueHHe, TaK Kak AJS MOJyueHHs NHITMEHTHPOBAHHEIX JTAKOKpacou-
HEX MaTepHasNoB BHICOKOrO KayecTBa HEOOXOAMMO, YTOObl MaKpOMO-
JIeKyJIbl OJIHTOMEPOB H TOJHMEpPOB 3a CYeT aAcopOuHH 0GpasoBLIBA-
JIH MOHOMOJIEKYJISIpHBIE C/I0OH HA MOBEPXHOCTH MHIMEHTA.

PasnnyaioT GH3HYECKYy0 H XHMHUECKYIO agcopo6-
nuwo (xemMocop6unio). [Ipn ¢dusHueckoll aacopOIAH MOJEKYJIbE
CBSI3BIBAIOTCS ¢ MOBEPXHOCTBIO (DH3HUECKHMH (IHCNEPCHOHHBIMH) CH-
naMH npHrsixkenus. [IpH xeMocopOUHH CBsi3b MOJIEKY/l C MNOBEpPX-
HOCTBIO OCYIIECTBASIETCS 3a CYeT OOMEHa 31eKTPOHAMH HIIH HX 0600-
mectBaennss. O6a 3TH BHAA aacopOLMH He BCeraa YeTKO pasrpaHH-
ypBaiorcs. OAHAKO B HACTOsIIEe BPeMsl ONpejeneH psij KPHTEPHEB,
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MIO3BOJISIIOMUX YCTAHOBATL OCOOEHHOCTH H Pas/Hudsi GU3HYECKOR H
XHMHAYECKOH aicopOIHH.

Cunbl XuMuyecko#l cBs3H Gosbllle (DH3HUECKHX CHA NPHTSKeHHs. TeILTIOTH Xe-
MOCOPOUHH BEICOKHE H NPHOAHKAOTCS K TENJ0TaM XHMHUeckoll csssH. ITogo6Ho
XHMHYCCKOR DPeakUHH, XeMOCOPOLHS MOMKET OCYHIeCTBASTbCS CO SHAUHTENbLHOR
suepruefi akrupayun. Pusmueckas aicopbums He TpeCyeT SHEPIHH AKTHBALHH;
ona Bceraa ofpatuma. Ilpu xeMocOpOuHH BeJHYHHA SHEPTHH CBA3H MOXET CTATh
HACTOJbKO GOJILIUOH, YTO NMpoLecc MPaKTHYECKH CTAHOBHTCH HEOGpPATHMEIM. XeMo-
COpOuHSl, KAK BCAKAA XHUMHYecKas peakuHs, cremnduuna. OHa BCerZa JOKAmH30-
BaHd Ha OIpeJe/eHHbIX UEHTPAX [OBEPXHOCTH, HMEIOIHX COOTBETCTBYOMHS 3a-
nac suepruu (afncopOunOHHMBle LEHTPH NoBepXHOcTH). Ha pasnmuumX yuacTkax
MOBEPXHOCTH ~ afcOpOHPYIOTCS  BelleCTBA C PASIHYHBIME  (DYHKLHOHAJNBHEIMH
TpyNNaMmH.

Oco6oe suayenwe masi mpoTekamus aicopOLHH HMeeT HAJAHYHE Ha HOBEPXHO-
cri nurmenta OH-rpynn, mosBneHHe KOTOPHIX 06YCAOBAeHO aAcopGuuell MHTMem-
TOM Baald. B pesynbraTe Ha nOBEpPXHOCTH WHIMEHTa NOABJSIOTCA AKTHBHHE
uentpu (OH-rpymnm), cmocoGHble XeMocopOHpoBaTh BellecTBA 3a cueT o6paso-
BadHsA BOJOPOAHBIX CcBsi3efl.

Kuciorno-ocuéBable cBoificTBa. Heopranuueckne NMrMeHTH O
XHMAYECKOMY XapakTepPy NOBEPXHOCTH MOryT GHTh OTHECEHbHI K TBep-
ABIM KHC/IOTaM HJIH OCHOBaHMsIM. Bo MHorux cayvasx nosepxsocTs
Hx oGjajaer amporepHbniMu cBofictBamH. Hampumep, TiO,. Cr,Os,
ZnS n BaSO, orHocaTcs K TBepAnM KHCaA0TaM, MgO — K TBepAHM
ocHoBaHusIM. TloBepxHoctn ZnO, AlOs, SiO. o6aagaior amdporep-
HBIMH CBOHACTBAaMH.

KHCI0THO-0CHOBHEIE CBOKCTBA TOBEPXHOCTH NHIMEHTOB HMEIOT
CyHIeCTBEHHOE 3HAUCHHE B MPOLECCAX MHTMEHTHPOBaHHS, MOCKONBKY
OHH BO MHOIrOM OMNpPeAe/sIOT aACOPOIIHOHHBIE fIBJEHHS B CHCTEME.

Jns nonHOf XapaKTEPHCTHKH KHCJIOTHO-OCHGBHBIX CBOBCTB IIO-
BEPXHOCTH HEOOXOJHMO 3HATb YHCJO aKTHBHBEIX LEHTPOB, OTHECEHHOE
K €[IHHHIIe MacChl WM €JHHHLE TOBEPXHOCTH MATMEHTa, pacnpeaee-
HHE 3THX LEHTPOB MO THHY H cHJe. Ins MmoayueHHs 5THX NaHHBIX
HCMOJIB3YIOT CTelHalbHbleé METO/bl HCCJEJOBAHHS TOBEPXHOCTH.

X¥MHYeCKHe CBOMCTBA MOBEPXHOCTH MUTMEHTA ONPEAENSIOTCSA KaK
€ro XHMHYECKHM COCTaBOM H KPHCTAJJIHYECKHM CTPOCHHEM, TaK M
METOJOM ero TMOJYYCHHS] M YC/IOBHAMH XpaHenus. Hampumep, mo-
BepxHocTb TiOp comepxur KucnorHse rpynnsl. Ilpu mpoxaJinBanum
MACMEHTA KHCIOTHOCTb YOLIBAET, MPHYEM 4eM BHILIE TeMmeparypa,
TeM GhlcTpee oHa cHHXKaercs. MiameHeHne cBoficts nosepxHocTd TiOg
OGBIYHO OOBSCHIOT 06Pa30BaHHEM THAPOKCH/BHBIX FPYNN H HX -
copOuHel npH BHICOKOH TeMmeparype.

PeryiupoBanne cBoficTs moBepxHocTH. CBOHCTBa MOBEPXHOCTH
NMHTMEHTOB MOTYT ObITh HAaNpaBJEHHO H3MEHEHBl ¢ TIOMOMIBIO €€ Cre-
UHaJbHOH 06PaCoTKH, HaspiBaeMOl MoOuguyuposanuem. 10T mpo-
1IECC MOXKET ObITb A0COPOYUOHHBIM ¥ XUMULECKUM.

Ancop6unonHOe MOAHGHIHPOBaHHE NPOBOAKTCH OPraHHYEeCKUMH
4 HEOPTraHHYeCKMMH BeulecTBaMH. B kauecTBe opraHHyecknx Be-
{leCTB  HCHOJB3YIOT OOLIYHO MOBEPXHOCTHO-aKTHBHEE BelecTBa
(IIAB). Oun HaHOCATCS HA MHIMEHTH C LEJbIO OPraHOGHIM3ALHH
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HX TMOBEPXHOCTH /s yIyulleHHsl AHCIEPrHPYeMOCTH B IUIEHKOOGDPa-
3yIOmMHX BemecTBax. [IpH 3TOM TaKXKe MOBBIIIAETCS YCTOHYHBOCTD
MArMEHTHOA aucnepcHH. Ajcop6uHoHHOe MOAH(HIHpPOBaHHE MPOBO-
JNTCS 3a cueT ajcopOuuH aHHoHoakTHBHbIX ITAB ma murMeHrax c
OCHOBHEIM XapaKTepOM NMOBEPXHOCTH H KaTHOHOAaKTHBHEIX I[IAB Ha
MArMeHTax ¢ KHCJOTHBIM XapakTepoM mNoBepxHocTH. Heoxnopon-
HOCTb MOBEPXHOCTH MHTMEHTOB OGYCJIOBJHBAeT HEOOXOAHMOCTb KOM-
IIeKCHOH MOJH(pHKaLHH.

Bri6op ITAB 3aBHCHT OT TOro, B KaKOM IJIEHKOOGpa3ylomeM Be-
mecTBe Gy/aeT HCNOJb30BAH MHIMEHT. Y HHBEpCanbHasl COBMECTHMOCTD
NHrMedTa ¢ JIOOHM BHAOM MJ€HKOOODA3YIOMIEro MPAKTHYECKH HE
MOXKeT ObITb JOCTHIHYTA.

Xumuyeckoe MOAHGHIHPOBAaHHE MHIMEHTOB JOCTHraercsl mpobe-
JeHHEM Ha TOBEPXHOCTH XHMHUYECKHX peakuHil (pernaparauyy, sTe-
PH(HKALWHA, aJKHJAPOBaHHsS, aJKOKCHIHDPOBAHHS H Ap.). TH mpo-
IleCCHl OT/IHYAIOTCS OT XeMOCOPOGIHH BblJeNeHHeM MOGOYHBIX MPO-
AyKTOB peaknuH. HanGosee WHPOKO 4151 XAMHYECKOTO MOAHGHIHPO-
BaHHS HCHOJB3YIOTCS KpeMHAROprannyeckne coequnenns. Hanpumep,
ans moguduuupoBanns TiOg Henoab3yIOTCS XIOPCHIAHDL.

MoanhHnapoBanHe NI MEHTOB HEOPraHHYeCKHMH 106aBKaMHU Ipo-
BOASAT C LE/IBI0 yJyUlIeHHs 1[BeTa, MOBHILUCHHS CBETOCTOHKOCTH, HH-
TEHCHBHOCTH H JPYTHX CBOHCTB. DTOT MPOLECC MPUBOAHT, KK NpaBH-
10, K THAPOQHIH3ANHA MOBEPXHOCTH H, C/IeJOBATEJbHO, K yXy/lle-
HHI0 COBMECTHMOCTH C M/IeHKOOGpasylomuMH BemecTBaMH. [ToaToMy
MOIHGHIHPOBAHHE HEOPraHHYEeCKHMH BEHIECTBAMH 00653aTeJbHO CO-
IPOBOXAAETCs MOAH(HIHPOBAHHEM OpPraHAYECKHMMH BEHIECTBAMH.
HanpuMep, AHOKCHA THTaHa o0pabaTeBAIOT COCAHHEHHSIMH Zn, Al
n Si, a 3arem [TAB.

Oco6uM BHAOM MOAH(PHUHPOBAHHLIX IMHTMEHTOB SBJSAIOTCA IHI-
MEHTHI, 3aK/IIOUeHHbe B MOJHMEpHYIO 060/10uKy (MHKPOKANCYJIHpO-
BaHHEE MHCMEHTHI), JIErKO COBMeMIAloUIHecss ¢ IJIEHKOoGpasopare-
JISIMH.

5.3.8. ATmochepHas U KOPPO3HOHHAS CTORKOCTD

JlakokpacouHble MaTepHaJbl TPHMEHSIOT AJ1 OKPACKH CaMbIX pas-
HOOOpPA3HBIX MAllHH, H3/eJHi, 060PyAOBaHHA H COOPYIKEHHH, 3KC-
MJAyaTHPYEMBIX B PA3JIHYHBIX KJHMATHYCCKHX YCJOBHAX. EcrecTBen-
HO, UTO TaKHe TMOKPHITHSI HOMXHE 00JagaTh aTMOC bepocTOii-
KOCTbIO, T. €. CTONKOCTBIO K BO3JeHCTBHIO KOMIUIEKCA TaKHX (ak-
TOPOB, KK COJHEYHAs pajHaiis, TeMnepaTypa, BIaXKHOCTb H T. IL.

IHrMent, BXOASAMHR B COCTAB JAKOKPACOYHOrO MOKPLITHS, OKa-
3nIBaeT aKTHBHOE BJHsHHE Ha ero aTMocgepocrofikocts. Hanpumep,
MArMEHT, BXOASIHA B cocTaB arMochepOCTOAKOro MOKPBITHSA, AOJ-
KeH ObITh CBETOCTORKHM H OTHOCHTEIBHO T€PMOCTOHKHM.

Hekotopuie murMeHTH 0061afaloT dpoToxXHMHueckO#l aKTHBHOCTLIO,
T, e, CIOCOGHOCTBIO (HOTOXHMHYECKH CeHCHOMIH3HPOBATh OKHCJIHTENbHO-BOCCTAHO-

260

BHTCJIbHEIE MPOIECCH, BHISEIBasg paspyllleHHe NJeHKOO6Pasyiolero BelecTsa,
CrencTBHeM STOTO SIBASIETCS MeJeHHe NOKPHITHS H3-3a paspyilieudsi NOBEPXHOCT-
HHX cJI0eB MIEHKOOGpasywollero i oGHaXeHHs NHTMEeHTHHX yacTHn. POTOXHMHue-
CKasl aKTHBHOCTb NHUTMEHTOB CHOCOGCTByeT TaK¥Xe YCKOPEeHHOMY CTapeHHIO JaKo-
KpPaCOYyHOTO NOKPBHITHS B 1€J0M. DOTOXHMHUYECKOR aKTHBHOCTBIO 06JaJal0T I1IHH-
KOBHe Oesmia, NHOKCHJ THTaHa, THTAHATHL CBHHIA, OKCHAH CBHHUA, cyabHI Kai-
MPIH“ H ap. q)OTOXHMquCKaH AaKTHBHOCTb NHIMEHTOB 3aBHCHT OT HX KpHCTaJaAHYe-
CKOH CTPYKTYpHl, (GOpMHL H pasMepoB 4YacTHI, HaJHuds npumecefi u ap. Hanps-
Mep, JHOKCHJ THTaHa aHaTasHOA MopHQHKanuu o6nanaerT BHICOKOR (OTOXHMHYe-
CKOH aKTHBHOCTBIO, B TO BpeMs Kak pYTH/AbHasi MOmH(HKAUHS nNpakTHueckH (HOTO-
XHMHYECKH HeakTHBHa. LIuMKoBHe Geanna ¢ gactuuamu 3epuHcTofi dopmu doTo-
XHMHYECKH aKTHBHBI, &8 C 4acCTHIAaMH HIroJdbuaToH CI)OpMH—Me}{ee AQKTHBHHI.

Jnst n3yuenns OTOXHMHYeCKOR aKTHBHOCTH IHTMEHTOB HCTIONB3YIOT Clle~
AYIOIIHE METOMH; CI)?TOXPIMPI'{eCKOI‘O BOCCTAHOBHTENBHOrO0 00ecHBeUHBaHHs Opra-
HHYCCKHX KpacHTeneHl; (OTOXHMHUECKOTO OKHCJAEHHS IJIEHKOO6pasyiollero Be-
LIecTBa; OIEHKH CTENCHH MeJeHHS JA2KOKPaCOUHOTI'0 NMOKPBITHS,

Jlakokpacounble MOKPEITHS SIB/SIIOTCSA HaHO0Jee PacmpocTpaHeH-
HBIM CPEACTBOM JAJf 3alIHTHl METaJJIOB OT KOPPO3HH. B GoJblLIHH-
CTB€ CJYYaeB OCHOBHYIO aHTHKODPO3SHOHHYIO (YHKIHIO B MOKPHITHSIX
BBRIMOJIHAIOT NHrMedTel. [To BJAHSIHHIO HAa KOPPO3HOHHBIE NPOIIECCH
NHUTMEHTH! IeJIATCI HA HHTHOHTODH (AHTHKOPPO3HOHHEE),
HeHTpaJbHble H CTHMyasaTopn. [lokphiTHS, cogepKaliue
AHTHKODPO3HOHHBIE IMHIMEHTH], 3AHIHINAIOT METall OT KOppPO3HH
Jlaxe NPH HX HOBPEXAEHHH; COJepIKamiHe HEHTPaJbHble MHTMEHTH
TaKHM CBOHCTBOM He 06,1afaloT, a MOKPHITHS, COAepIKaniue MHrMeH-
Thl-CTHMYJSATOPB, MNPH TOBPEXAECHHH MOrYyT HHTEHCH(MHIHPOBATDH
Hponecc KOpposuy.

Pas.ngmaror JIBAa OCHOBHBIX BHJa KOPPO3HOHHBIX MPOLECCOB: XH-
MHUECKHH H 3JIeKTPOXHMHUECKHH.

ITpn XAMHYECKO # KOPPOBHH MeTal]l HEMOCPeACTBEHHO
B3aHNMOJeCTBYET ¢ KOPDPO3HOHHEIMH ar€eHTaMH: rasaMH HiIH HedJeK-
TpoJHTaMH. JlocTyn 3THX BewiecTB K TOBEPXHOCTH MeTaJsJa 3HAUH-
TEJIBHO 3aTPyAHsIeTCS NHIMEHTHPOBaHHeM NOKpHTHSI. HekoTophie
INUTMEHTEl K TOMY e CHOCOOHHE! aacopOHpPOBATh H XHMHYECKH CBSI-
3bIBaTb KOPPO3HOHHO-AKTHBHBIE r'dsbl, UeM enie B GoJbliell CTeneHH
3aTPYAHAIOT AOCTYN HX K METAJJY H, CJeJ0BaTe]bHO, 3HAYHTEJIbHO
CHHXKAIOT CKOPOCTb KOPPO3HOHHBIX MPOLECCOB.

HanGonee yacTelM BHIOM KOPPO3HH SIBJISIETCSI 3 A€ KTPOX H MH-
Y€ CKas, KoTopas MPOTEKAET B CPEAE JIEKTPOJATA. DNEKTPOXHMH-
YECKHH MpoLece B OTIHYAE OT XHMHYECKOrO OCHOBAH HA MPOTEKAHHH
AHOJHO! PEaKUWH, MPH KOTOPOH aTOMBl MeTa//1a OKHCASIOTCA ¢ TIO-
creaylomei ruapatantieid HOHOB MeTasJja, H KaTOZHOU peakuHH BOC-
CTAHOBJIEHHs HOHOB Bojpopoaa. CKOPOCTb 3JIEKTPOAHBEIX peaKuHi H
onpejesieT CKOPOCTb KOpPpo3HH. [TUrMeHTH, BXOASIHINE B COCTAB aH-
THKOPPO3HOHHOI'O TOKPLITHS, JHOO H3MEHSIIOT KHHETHKY 3JIEKTPOJ-
HBEIX peakiui, 6o mogaBJsiIoT ee.

[TprcyTcTBHE 3JIeKTPOJHTA MOXKET OBITh OGYCJOB/IEHO HaNHuHEM
B MUTMEHTE BOJAOPACTBOPHMBIX mpHMeced. [To aToll mpHuKHe, KakK yxe
0TMEeYaJoch, KOJHYECTBO BOJOPACTBOPHMEHIX MpHMeceH B MHrMeHTe
JOJI3KHO GEITH MHHHMAJbHLIM.
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TIHCMEHTH MOTYT B 3HAUHTEJBHOH CTENeHH BJHATH HA SJEKTPOL-
Hble MpOIIECCH, T. €. Ha CKOPOCTb 3JIEKTPOXHMHYECKOH KOPPO3HH.
Ecsd, HampuMep, MHIMEHT 06/1aJlaéT OKHC/IHTEJbHEIMH HJH OCHOB-
HEIMH CBoficTBaMH (OKCHAH CBMHIIA, XPOMaThi CBHHIA, IHHKA, Ka-
JHs-6apus), OH SABJAETCS MACcCHBATOPOM KOPPO3HH. Tagoil MHIMEHT
COCOGCTBYeT MOBHIIEHHIO NMOTEHIHANa OKPAIIHBAEMOro Merallia
(mpH6MHIKEHHIO ero K OTeHIHanaM 6/1aropoaHbX MeTaJlJioB), yMeHb-
[IeHHI0 aHOJHOTO TOKAa H CAMOPACTBOPEHHIO MeTaJlld.

OleHka aTMOC(ePOCTORKOCTH H KOPPO3HOHHOH CTOMKOCTH IIHT-
MEHTOB TIPOH3BOJAHTCS, KaK NPABHJIO, B KOMILIEKCE C OLIEHKOH 3THX
CBOMCTB JIAKOKPACOYHBIX NOKPHTHI B uesoM. Tax, aTMoc(hepocToi-
KOCTh NMOKPHTHI HCIBITEHBAeTCs JHGO B eCTECTBEHHBIX YC/IOBHAX Ha
ClellMaNbHHX CTAHIHAX, JH60 YCKODeHHbIMH JaGOPATOPHLHIMH Me-
TOJAMH, HMHTHDYIOLHMH B TOH HJIM HHOA Mepe HATypHbie KIHMATH-
yeckue ycuoBusi. [1pu onenke aTMOC(EepOCTOHKOCTH NMOKPHITHA Y4YH-
TBIBAETCH H COCTOSTHHE MHTMeHTa (IBeT) MocJie HCIMBITAHHI.

B/UsiHHE NMHCMEHTOB HA 3alHTHbie (2aHTHKOPPO3HOHHBE) CBOH-
CTBa JIAKOKPACOYHOTO NMOKPHITHA MOXKHO OLHHTH MO H3MEHEHHIO Be-
JIMYUHBl 3JIEKTPOJAHEIX IOTEHIHAJOB I0BEPXHOCTH OKPAIUECHHOI0 Me-
tajsa. ONneHHTh BJIHSHHE NMHTMEHTOB MOXHO TakXe IpH ompejeje-
HHHM COCTOSIHHS JIAKOKPACOYHOro IOKDHITHS IOC/e KOMIekca cre-
IMANbHHIX HCAHTAHHH (OmpejeseHHe MOPHCTOCTH, MAPONPOHHIIAEMO-
CTH, BIArOIOLMIOIEHHs], COIeNPOHHIIAEMOCTH H 1P.).

5.4. MONYYEHUE NMUITMEHTOB

[TUCrMEHTH OTHOCATCS K BEIIeCTBAM, NPOH3BOACTBO KOTOPHIX GBLIO
H3BeCTHO ewle B ray6okoi npeBHoCTH. Tak, Hanmpumep, cnoco6 mpo-
A3BOJICTBA CBHHIOBHIX GesHs 6Bl OTKPHT GoJsiee HeM 32 2000 net
IO H. 3.

Panee CHHTe3 MHIMEHTOB PacCMaTPHBAJICA KAK Ipolecc mony4e-
HHsi COSNMHEHHH OIpPeJeseHHOTO XHMHUeCKOro cocrasa. B nayane
H OCOGEHHO B cepejHHe Hallero CTOJIeTHs Pa3BHTHe CTPYKTYPHBIX
METOJ0B HCCJIeL0BAHHS XMMHUECKHX COeJHHEHHH MO3BOJIMIIO BhISBHTD
CBSI3b KPHCTAJJIHYECKOH CTPYKTYpH MHTMEHTOB C HX cBoficTBaMH,
OKa3aJioch, 4TO JJs MATMEHTOB OCHOBHLIM sIBJSIETCS HE XHMHYECKHH
COCTaB, KOTOPHifi 4aCTO MOXKeT GbiTh NePEeMEeHHbIM, a KPHCTaJJIH4e-
CKOe COCTOsIHHe, KPUCTAJJIHUecKas CTPYKTypa, pasMep ¥ ¢opma Ha-
crun. C sToro BpeMeHH CHHTe3 IIHTMEHTOB CTaJ PacCMaTpHBaThCs
Kax HAIpaBJIEHHEIH POCT KPHCTAJJIOB.

5.4.1. DU3IUKO-XMMHUYECKHE OCHOBDI
nony4yeHHs NUIrMeHTOB

[Ipu moJyueHWH HHIMEHTOB NPOTEKAIOT ABa OCHOBHBIX IIporecca:
XHMHUEeCKas peakuus ¥ KpHcrannusanus. OCHOBHH-
MU THIAMH peakiuil IPH CHHTe3e MHIMEHTOB SIBJIAIOTCS HOHHEE pe-
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aKl¥MH o6MeHa, OKHCJHTE/NbHO-BOCCTAHOBHTEJIbHEIE H DeakIHH pas-
Joxenus. OHH MPOTEKAIOT B BOAHHIX PAacTBOPax, B TBepHoi ase H
Ha rpandne pasgena ¢as. [Toxpo6ro 3TH peaxuuH 6yayT paccMmoT-
peHbl NPH ONMHCAHHH KOHKPETHHIX MHrMeHTOB. OCTAaHOBHMCS KPAaTKO
Ha 0COGEHHOCTSX NMPOBEIEHHs ITHX PEaKUHil.

B BoxHOf cpefe peakusH NPOTEKAIOT NpPH CAMBAHHH ABYX HIH Gojee pac-
TBOPOB HCXOLHBIX BelllecTB ¢ GoJblIO# cKOpocThbio, KoOHLEeHTpamuu pacTBOPOB
KaK TpaBuno, coctaBasaor 10—129% (macc.). Cunres npoBopures Hpu ymepennui
Temnepatypax (20—90°C). Ilpx npoBeneHHH peakuuH HEOGXOAHMO NepeMellH-
BaTb PeaKUHOHHYI0O MacCy. PaBHoBecHe peaku®ii CABHHYTO B CTOPOHY o6pasoBa-
HHSl HEPacTBOPUMOIO B BOXe nuIMeHTa. B BoaHOH cpese NOJyualOT XpOMaTH
CBHHIA, XeJe3HyIO0 Ja3ypb H JAPYrue NUTMEHTH.

B rtBepmofi ¢ase peakuuu mnporexalor npH nepeHoce (1HdPysmm)
HOHOB MmO JAedexram KpHcTajaudeckofl pemerku. CKOpoOCTb # NOJHOTA 3aBep-
IleHHs] PeaKU¥H 3aBHCAT OT CTENEHH JHUCUEPCHOCTH HCXOJHHX KOMMNOHEHTOB, CTe-
NEHH HX KOHTA4KTa, TeMNepaTypH H JaBJeHusA. Peakuuu NpPOTEKAIOT NPH BHICOKHX
TeMneparypax—or 350 go 1200°C. Ilps nepeMmellHBaHHH peaKUHOHHOH MacCH
npouecc 3HaYMTEAbHO yckopsercs. B Teepnoft dase nosyyaoT yabTpaMapuH, OK-
CHAHl XpOMa H JPYTHE THIMEHTHL. ’

B psage cayuaeB peakLHH NPOTEKAlOT Ha TpaHHNe pas3fena $has. DTo TIABHHM
06pa3oM DpeaknuH OKHCAEHHS KHCJIOPOZOM BO31yXa TBEPALIX BelECTB HJH pac-
naaBoB Meranna. CKOpPOCTb peaKLHH CHABHO 3aBHCHT OT TeMIEpaTypH, KoTopas
00buHO cocraBafgeT 600—1100°C, oT BeaHYHHH TOBEPXHOCTH pa3iena (’bas (muc-
NEPCHOCTH OKHCAAEMOTO COeJMHEHHs1), HLABJEHHS H HHTEHCHBHOCTH NepeMellHBa-
Hus. B KayecrBe MpHMEPOB NHIMEHTOB, MOJYYEHHHX OKUC/IGHHEM Ha TPaHHIe pas-
Jena (a3, MOKHO Ha3BaThb OKCHAH CBHHLA (IJeT H CYpHK).

TexHosorMueckne cnOCOGH MOJYUEHHA MOIYT BK/IOYATh OMHCAHHHIE PEAKIHH
B pasiHYHHX couyeTanusax. Hanpumep, no peakuun B BOLHOH cpefe MOMHO TO-
Jy4HTb COeIHHEHHEe, KOTOPOe 3aTeM MOJBEPraioT TepMOOGPaGOTKe AN OCYIIECTB-
JIeHHsl TIfoLeccoB B TBepJoH dase.

IIpoTekaHHe NPOINECCOB KPHCTANMH3ANHH JOCTATOYHO CJIOMKHO
ONHAKO 3HaHHE HMX 3aKOHOMEpPHOCTeH HeO6XOXHMO AJf HOJIY‘-I(-)HHi;
[IHCMEHTOB C OllpeJe/IeHHBIMH 3aaHHBIMH CBOHCTBAMH,

HauGosiee xopolio H3yueHH IPOIECCH KPHCTAJJIH3AIHA U3 BOJ-
HBIX PacTBOPOB. XHMMHuYeCKas Deaknus W Bhe/eHHe HOBOH (hasH
(KpHCTA/IH3ANAS) MOTYT MPOTEKATb Pa3jenbHo. B ApYrHx cayuasx
06a 3TH mpomecca TaK TECHO CBA3aHH, YTO Pa3jeNHTb HX HEBO3-
MOXKHO.

K mepsoMy cayuai OTHOCHTCA OCaXKJEHHe NHTMEHTOB U3 PaCTBO-
Pa 3a cuer peaxnui oGMena. Hampumep, cosu CBHHIA W XpOMAaTH
pearupyioT HpH CMEIIEHWH HX BOAHBIX DACTBOPOB C 0GpasoBaHHEM
NepBOHAYAJIbHO NMEPECHIEHHOTO PacTBOpa XpOMaTa CBUHILA, H3 KO-
TOPOrO 3aTeM BhLAEJAETCH TBEPALIA 0CafoK. ,

Ko BTODOMY CJ1y4alo, IPH KOTOPOM XHMHUECKas Peakuus u o6pa-
30BaHHe HOBOH (hasbl MPOTEKAOT COBMECTHO, OTHOCSATCS IpPONECCH

OCaXJeHHs OKCHIOB IyTeM THAPOJIH3A COJEH WM NP peakHuH o6-
MeHa.

o Hgou%cc (}ha30BOr0 NMpEBpAINEHHs MOKHO DAa3/eNHTb HA TPH KHHETHUECKHe
anuu: obpasoBaHHe 3apOXHINEHl; POCT 3apoxniiliei 10 MaKPOCKOMHYECKHX KPH-

CTAJUJIOB; arperan¥a ABYX HJH HECKOJbKHX KpH
CTaNioB ¢ 06
rma e P pasoBaHHeM GoJsee
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B03MOXKHOCTh BellleCTBa TepefiTH H3 PacTBOpPa B OCajlOK ompejefsercd 3aKo-
HOM HeiicTBylomux macc. KOHCTaHTOHl paBHOBECHs PeaKIHH OCaXJeHHs ABJAETCH
npousBenenue pacropuMocT IIP. [las peakuun

pAt+ B~ 2 ApB,
npousseuenue paCTBOpHMOCTH paBHO:
NP = (as+)P(ag-)9,

THe Ga+ H (dp—-— aKTHBHOCTH COOTBETCTBYIOIIHX HOHOB.

B TOM cayyae, KOTAa NpOH3BeJeHHE AKTHBHOCTeH pearHpYIOUIHX HOHOB Ipe-
BoicuT [P, paBHOBecHe CMECTHTCS BNpaBO, T. €. B pacTBOpPe OKAaXyTCH HERHUCCO-
I(HHPOBAHHEE MOJEKYJH, KOTOpHe GynyT COGHpaTbest B arperarhl. DTH arperarsl
H SBJAIOTCH 3apOAHIIAMH HOBOH (pask. CKOpOCTb MX 00pa30BaHUs HASHIBAIOT
CKOpOCTbIO arperanyui. MojeKy/an B arperarax BHauaje pacmoJaraioTcd XaoTdu-
HO, UTO SIBJSETCA TEPMOJMHAMHYECKH HEBBITOJHBIM, MOSTOMY NPOHCXORHT HX ca-
MOTIDOM3BOJIbHAsl OpHEHTAl(Hs, YTO NPUBOAUT K TOSBJEHHIO NAJbHETO HOPANKZ,
H arperaThl npeBpamialoTcss B KpHcTaMIe. CKOpOCTb 3TOrO npoliecca HA3bIBAIOT
CKOPOCTbIO OPHEHTALHH.

Crenenb KPHCTAJIMUHOCTH H (OpMa KPHCTAJJIOB 33aBHCAT OT COOTHOLICHHS
ckopocTeft arperanud H opueHTanuu. CKOPOCTb arperalii 3aBHCHT OT CTENEHH
IepechligHUs, T. €. OTHOLIGHHT KOHUEHTPAHHH BellecTBA B pacTBOpe ¢ K €ro
KOHUEHTPALHK HaCHIIEHHA Coo.

[pabuueckn 5Ta 3aBACHMOCTb TpHBeneHa Ha puc. 5.11.

Kak BHIHO H3 pHCYHKa, CKOpOCTb 06pasoBaHHs arperaToB BHauaje OUEHDb
Majla, a 3aTeM pe3KO BO3PACTaeT NpPH JOCTHXKEHHH CTENEeHbI0 NepechIleHHs
€/Co KPUTHUECKOH BEJHYHHEL

CKOpOCTb OpHEHTAaLHH MOJEKYJ B arperarax SaBHCUT OT HX CBOMCTB H mpex-
e BCEr0 OT HX TNOJADHOCTH: YeM BHINE NONAPHOCTb, TéM GOJblle CKJIOHHOCTD
MOJIEKYl K OpHeHTalnH. PasMmep o6pasylolluxcsi 3apophillledl 3aBHCHT OT CTEMeHH
nepechlllleHnss U onpeaeasercs GopMyaoi:

r=(c/ce = 1)k,

rme % — NOCTOsiHHAS BEJHUYHHA; 1) — BA3KOCTb PAcTBOpA; 7 — PaXHYC 3apOJHIIed.

[ipu KOHIEHTPALHAX, MEHBUIHX DPAcTBOPUMOCTH BeUleCTBA, NpOLeECC KPHCTAJ-
JH3al(H CaMOIPOHSBOJBbHO NPOTEKaThb He MOXeT. Korna e KOHUEHTpalus Be-
IlecTBA2 CTAHOBHTCA GOJbIIE €ro pAacTBOPHMOCTH (NEPECHIIEHHEIR PacTBOP),
B 5TOM cJyuae BO3MOXKHO HAYaj0 KPHCTAJJIH3ALMH, T. € MOsBJEHHe 32pojbilled,
H3Menenue cBoGoxHON 3Heprunm AF 3aBHCHT OT pasmepa O0Gpasyiolluxcs KpH-
crannos. Ilpu mcenenoBanuu ¢yHkuHn AF=f(r) ycTaHOBJEHO, YTO OH2 NIPOXOXHT
yepes MakcHMyM. PasMep 3apojbiia, COOTBETCTBYIONIHII SKCTpeMyMy (MakchMy-
MY), HOCHT HA3BaHHE KPUTUYECK020 — rx. KpPHCTAmNbl, HMEIOIIHE pasMepH He-
CKOJIBKO 6oabllle rx, GYAYT CaMOMpOH3BOJbHO pacTH, a HMeIOllHe pasMepsl He-
CKOJIKO MEHBUIE fr — PACTBOPAThCS, TaK KAaK H B TOM, H B JApyrom ciyuae AF
Gyner yMeHbLIaTbesd. DTO COIJIaCyeTCss cO BTOPHIM 3aKOHOM TePMOIZHHAMMKH, 10
KOTOPOMY HEOGXOQHMLIM YCJIOBHEM NpPOTEKAaHHS KAKOro-1uGo mpoluecca ABAAETCH
yObiab cBOGOXHON 3HEPTHH.

Korza k 3aponbillaM KpHTHYECKOTO PasMepa NpPHUCOELHHSETCs ellle HEKOTOpOe
yHCI0 MOJIEKYJN, 06pa3yercss CBOGOLHO pacTyllluii KpHcTal. PocT KpHCTanna npea-
cTaBafeT co60f CJAOXKHBIA H MHOrOCTajHHHHIH Hpolecc, KOTOPHIH BKJIOYAeT, Ha-
npuMep, fHGOGY3HIO MONEKYJ] K NOBEPXHOCTH YACTHIH, aACOPOLHIO Ha MOBEPXHO-
CTH YaCTHUBI, BHEIPEHHE B KpPHUCTAJNJHYECKylo pellleTKy H T. A. Pocr KpHCTaana
KaTaJU3UPYIOT BHHTOBHIE AHCJIOKALHH, NPH 3TOM mpolecc OfJeruaercs npH HasH-
GHH Ha CTYNeHAX QHCJAOKAUHHA TOYeUHLIX He(EeKTOB.
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o/ (c-6)/6

FHC 5 1 1 3aBHCHMOCIb CKOpPOCTH
. p arperanuy 4acTui l‘ OT CTENeHH ﬂepe BIIILE
C HHUA

Puc. 5.12. 3aBuCHMOCTb CKOPOCTH POCTa KPHCTAJJIOB OT nepecHINenns pacTBopa

CKopocTb pocTa KpHCTala 3aBUCHT OT nepechllenls pacTBOPa, NPHYEM HpH
MaJbIX 3HaUeHHsX NEPECHIleHHs 3aBHCHMOCTb TMONUHHAETCH napaGoJHYecKOMy 3a-
KOHY, a TPH GO/bIINX 3HAaUeHHAX — jiHHelinomy (pue. 5.12).

OGpasoBaBIllHecss KpPHCTAMMH BelllecTBA (MHrMeHTOB) MOIYT cJaHmaThcs 3a
CHeT MOBEPXHOCTHHIX CHJ B3auMoOjeHicTBHA. B pesyabrare o6pasyerca ocapok, co-
CTOSIIUKE W3 YaCTHI, MPEACTaBAAOIMX cOGOf arperaThl AByX H GoJee neme;nmx
KpHcTannoB. OGpasoBaHHe TaKHX arperaToB NPHBOJHT K YMeHbLICHWIO CTENeHH
AHCIEPCHOCTH NHIMEHTOB, OT KOTOPOH 3aBHCHT WENHfl pAJ HX eHHeHIIuX
cBoficTe. [lo3ToMy TexHOJMOrHUecKHE mpomecc TPOBOAAT Tax, uToObl H36eKATh Ha-

JIHIIHErO0 arperupoBaHHs YacTHI, H, KpOMe TOIrO, TOTOBHIl NHIMEHT noJABEepraiT
TIIAaTENbHOMY MEXaHHYECKOMY H3MEJbUe€HHIO.

B pesysbrare KpHCTaJJH3aLHH H3 PacTBOPOB MOJyYal0T MOJIH-
AHUCMEPCHbIE MOPOIIKH. Pacnpesenenne wacTHn N0 pasmepam siBJisi-
€TCs HX BAaXHEHIINM CBOACTBOM (0COGEHHO AJIsi MHT'MEHTOB) M 3a-
BHCHT OT cnoco6a NMpoBexeHHsi KPUCTANAH3anHH. PasnugaioT Helpe-
PHIBHYIO H IEPHONMYECKYIO KPHCTANNH3anH0. [IpH HenpepuBHO &t
KPHCT/IIH3ANHH KPHCTAJUIEl OCAXKAAKTCSA NPH CMEIIHBAHHH JABYX
(HJEH Gosiee) pacTBOPOB, KOTOPHE HEMPEPHLIBHO MONAKT B pDeaKnHoH-
Helil annapar. O6pasyiomascsi CyCUeHsHst BHBOIHTCS H3 anmmapata
TaKXe HemnpephrBHO. [IPH NOCTHKEHHH DABHOBECHOTO COCTOSHMS IIe-
PECBILIEHNE, CKOPOCTh 06pa3oBaHus 3apOJHIIeH H CPENHAT CKOPOCTh
KPHCTAJIJIOB CTaHOBATCS NMOCTOAHHHIMA. ITo Mepe o6pasoBaHus 3a-
PONbIILEH YaCTh HX BBIBOAHTCSA M3 ammapara. [lo3TOMY B FOTOBOM
npoayKTe OyayT NPHCYTCTBOBATb MeJKHE KPHCTAMIH B GOJBIIOM
KO/HYECTBE, W YeM OHH KDYNHee, TeM MeHbIle HX o6pasyercs
(puc. 5.13,a). Pacnpenenenne wacTun mo pasmepaM MOXHO pery-
JHPOBATL NMPOJOJIKHTENBHOCTEIO HAXOXK/IEHHS HX B ammapaTe (Ipo-
MOJKHUTENBHOCTBIO OTCTOs1). Uem Gonbille Gyner 3To Bpems, TeM Go-
Jiee IOJIOTOH GyaeT KpHBasi. ’
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ngy

z 7| Puc. 5.13. Pacnpenenenie qncaa 1aCTHR
NHCMEHTOB HO PasMepaM OpH HeNpepHB-
Holt (@) m mepHOAudecKoli (6) Kpucran-
JIH3alHu

Ipu NepHOJLHUECKOH
KPHCTAJJIM3alMH  TIepechilleHHe
JOJJKHO HACTynmaTb MIHOBEHHO,
HampHMep TpPH BCTPAXHBAHHH
aByx pactBopos. O6pasyoiyecs
> = 3apOABIIIH 3aTeM PacTyT, a Ie-

pecuimenue ymenbinaerca. [lo-
3TOMY CKOPOCTb O0Pa30BaHHA HOBBIX 3apoabinedl 6yaeT yMeHbIATh-
csi. B cucTeMe Bcera 6yaeT HaxXOIHThCS GOJbIIOE KOJTHIECTBO KPYII-
HbIX KpHCTannoB (cM. pHC. 5.13, 6). .

[Iponmecchl KPHCTaNJH3aNHH H3 Fa30BOH ¢ a 36 HMe-
JoT MHOrO ofmiero ¢ KpHCTajiHsamHeil 3 pacrsopoB. Ilpomecch
KPHCTaJIH3alHH B TBepHO (pase HaHMEHee H3YHEHDL QopManBHO
OHM TaKXKe NMOJPA3AE/SIOTCA HA CTAHH 06pa30BaHHUs H POCTA 3apo-
Apteil. Da30Bble MPEBPAIIEHHs B TBePAOH (ase BOSMOXKHH TOIHKO
IpH YCJOBHH, YTO OHH BEIYT K NMOHHXKEHHIO cBOOGOJHO!N HEPTHH CH-
creMbi. CKOPOCTh K€ TIpeBpamleHHil 3aBHCHT OT Psila (paKTopoB H,
B YACTHOCTH, OT HAJH4Hs B CTPYKType neexros. Tak, Hampumep,
06pasoBanye 3apojbiliedl MPOHCXOAHT MPEHMYIIECTBEHHO HA IpAHU-
uax seped u aucnoxanuax. CTaaus pocTa 3apoAbILIEH ONPEeNACTCS
CKOPOCThbIO 1H((HY3HH aTOMOB HJIH HOHOB, 2 AM((y3HOHHEIE Iponec-
CH IPOTEKAIOT Ha CPaHHue 3epeH C OGoJibllled CKOPOCTHIO, UeM B
o6beMe.

5.4.2. Texnonoruuyeckue cnocobbl
nony4YeHHs: NUrMeHToB

Pa3HYaloT YeTHPe TEXHONOTHYeCKHX CMOCoGa MPOM3BOACTBA IIMI-
MEHTOB: CIIOCO6 OCaKIeHHS; TepMHUECKHIT; KOMOHHHPOBAHHBIH H Me-
xanHueckHii., Kpome TOrO, AJ15 MPOH3BOACTBA HEKOTOPBIX MHIMEHTOB
(HanpHMep, CBHHIOBBIX G€JHJ) MPHMEHSIOT 3/EKTPOXHMHUCCKHH
cnocod.

Cnoco6 ocaJeHHus HMIHPOKO HCIONB3yeTcs B NMPOH3BOACTBE JA
MOJYYEHHs] IMHrMEHTOB H HaMOJNHATE e, MpPeaCTaBASIOMUX CO60H
camble pas3jM4HBIE TI0 COCTaBY COJH. OCHOBHBIMH OTI€palHsIMH TeX-
HOJIOTHUECKOTO IPOlecca SBJIAIOTCS: MPHrOTOB/IEHHE HCXOAHBIX pac-
TBOPOB M HX OYHCTKA; OCAXK[eHHe MHCMEHTA; €ro BhISPEBAHHE, oTie-
JIeHHe TPOJYKTa OT MATOYHOrO PACTBOPA; OTMBbIBKA NMPOAYKTA OT BO-
ROPACTBOPHMBIX IPHMeECEH; CylIKa H H3IMEIbUCHUE.

Ucxopuvie pacTBODH IOJYYAlOT NyTeM DacTBOPEHHA COOTBETCTBYIOLIHX CO-
enuHeuuit (coned, KHCJIOT) B BOAE HAH NPH MpOBeLeHHH XHMHYeCKHX PeaKuHi,
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B pe3yJbTaTe KOTOPHX NOJYyalOTCH BOJHBE PacTBOPH TpeGyeMHX BelllecTs. Ha-
npHMep, JJA NOJYYEHHS CBHHIOBHX KDOHOB MpeJBapHTENbHO TOTOBAT PacTBOPH
coniefl ¢BuHIAa 0GPaGOTKOA CBHHIOBOTO IJ€TA YKCYCHOH HJIH a30THOH KHUCJIOTAMH
COOTBETCTBYIOIled KOHUEHTpauuH. M3 HCXONHHIX PacTBOPOB, €CJH 5TO HEOGXOZH-
MO, YRaNAIOT MCXaHHYECKHE MPHMECH H OCTATKH CHIpbS OTCTAHBaHHEM HJH (HALT-
poBaHHEM.

OcaxeHne DHrMEHT2 NPOBOAAT NPH CAUBAHHH HCXOJHBIX PacTBOPOB B Ompe-
Jle/IeHHOH Tnoc/aeN0BATENbHOCTH. Jlisi yBeJHYeHHs NOJHOTH NPOTEKAaHUSA XHMHYe-
CKOH peakIHH H NOJIyYeHHS OCajka HYXKHOH cTemeHH RHCIEPCHOCTH peaKuHOHHYIO
Maccy BHIJepPKHMBAIOT 3aTeM OnpeJefieHHOe BPeMs NPH NepeMellHBaHHK. DTa ofne-
pauus nasuiBaercs soi3pesanuem. OcaX/eHHe NHTMEHTa M BH3peBauHe NPOBOXST
6e3 narpesa squ6o NPH yMepeHHOM Harpee 10 90 °C.

Hanee mpoBomAT OTHe/ieHHe MOJYYEHHOrO NHIMEHTA OT MATOYHOTO pacTBOPA.
Ins 3T0r0 0GpasoBaBIIYIOCH NpPH CHHTE3€ CYCHEH3HIO «CTYIIAIOT», T. €. ZAIOT BO3-
MOXHOCTb Macce OTCTOAITbCH, mocJe 4ero GOJbIIYID YacTb MAaTOUHONG pacTBOPA
CIMBAIOT, & CTYIIEHHYIO cycleH3H0 (HALTPYIOT. MaTouHBI pacTBOp COLEPHHT
3HAYATEMbHOE KOJHYECTBO [NOGOYHHX NPOAYKTOB peakUHH (BOJOPACTBOPHMHE
COJIH, KHCJOTH HJH OCHOBAHH:A), a TaKXe NPHMeCH COERHUHEHUN TAXKEJHIX MeTaj-
n0B. Bo n3Gexanne 3arpsisHeHHs OKPYXKaiollell CPefH MAaTOYHHH PacTBOpP MOJ-
BEPraioT OYHCTKE OT BPELHBIX NpHMeceH.

[1urMent, oTneNeHHHH OT MaTOYHOIO PAacTBOpPA, MOXBEPraioT TINATENbHOH OT-
MBIBKE OT pacTBOPHMBIX npHMeceff H TOJbKO HOCJae 3TOr0 cymar. B mpouecce
CYLUKH TPOHCXOJHT arperaiis yacTHYeK nurmenta. [103ToMy nocsenyiomei onepa-
UHed ABAAETCA H3MeJbueHHe NMHTMEHTa C LEeAbl0 JOCTHXKEHHS 3ajiauuofi jHcmepc-
HOCTH.

B oTnenbHbiX ciyuasx oNepalHH CYIUKH H H3MENbYeHHUss He IPOBOAAT, a NHI-
MEHT NePeBONAT M3 BOXHOH HACTH HeNOCPEACTBEHHO B PacTBOp MJIEHKOOGPa3yio-
mero BelllecTBa. JTa ONlepallds HOCHT HA3BaHHe «OTGUBKH BOJAKI», MM «QJALIHHr-
npounecca». K BofHOR macTe nUrMenTa R00aBJAIOT NPH NeEPEMEIIUBAHHH TOBEpPX-
HOCTHO-2KTHBHEIE BEIIECTBA H PAacTBOP NJEHKOOGPa3yIOMIero BellecTBa. [IpH 5TOM
NPOHCXOLHUT HHBEPCHS CMaUHBAEMOCTH, T. €. MHCMEHT, IE€PBOHAYAJIbHO CMOUYEHHHI
BOJOH, cMaynBaeTcs MJIEHKOOOpasywolluM BellectBoM. OTZenHBILIyiocs BOAY YAa-
ns0T BakyyM-cymikol. I[Ipu 3ToM coxXpausercst BhiCOKasi CTemeHb JHCHEPCHOCTH
OHrMEHTa, a TaKXKe YCTPaHIETCa ero NblleHHe, 4TO OCOGEHHO BaXXHO IPH HPOH3-
BOACTBE TOKCHUHLIX IH[MEHTOB HJM THIMEHTOB, OGpa3yoOUIHX B3PHBOONACHHE
CMeCH ¢ BO3ZYXOM.

TepMuueckMii CNOCOG mpenrycMaTPHBaeT OKHCJeHHe MeTanna B
napoBoit ¢ase H pacnaaBe HJH NMONYYeHHE IHIMeHTa B
TBepao# ¢ ase. IlepBuit BAPHAHT, HCIONB3YEMBIfl TJIABHEIM 06-
pasoM NPH TONYYEHHH OKCH/IOB IMHKA H CBHHNA, 6yaeT paccMOTpeH
narnee.

Bropoii BapuaHT MPUMEHSIOT A/ IOJYYeHHs LEJOro psiaa IHr-
MEHTOB, NMPEeACTABAAIOMWHUX co60H OKCHAR HJIHM conH MeraanoB. Oc-
HOBHBIMH OIepalUsIMH TeXHOJOTHYECKOro MPOIecca B ITOM CJydae
ABJIAIOTCS: NMPHrOTOBJIEHHe MCXOAHOH NIHXTH; ee TepMHuecKas oGpa-
6OTKa; OTMBIBKA IIOJYYEHHOTO IMMIMEHTa OT BOAOPACTBOPHMBIX MpPH-
Mecell; CyHIKa U H3MeJIbUeHHE TTHIMEHTa,

IlpuroToBnienne HCXONHOW INHXTH 3aKJIOU4€TCA B TINATEJNbHOM H3MeJbYeHHH
HCXOXHOTO CHIpbsi (KAXKJOT0 BHAA B OTHEJbHOCTH) M COBMECTHOM CMELIEHHH KOM-
IOHEHTOB B HYykHbIX Oponopuusax. Ilosyvaemas TakuM ofpasoM IIHXTa HMeeT
BHICOKYI0O OIHODOJHOCTb, UTO OCOGEHHO BAaXKHO JJs NPOTEKAHHS XHMHUYECKHX H
(DU3HKO-XHMHYECKHX TIPONECCOB B TBepRol dase.

Tepmuueckyio 06pafoTKy WHXTH OpoBoAsT npu 400—1000 °C. Tipu srom npe-
TEKAIOT pA3JHYHBIE XHMHYECKHe pedKUMH H NpOLECC KpHCTaaio06pa3oBaHug,
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B ToM ciyuae, KOrna B pesyabTaTe XHMHUECKHX peakimil o6pa3yloTcsl B KauecTBe
HOGO4HEIX MPOAYKTOB BOZOPACTBOPHMEIE COJIH, MOJyueHHBIH NUTMEHT MNOxBepraioT
OTMHEBKe OT HHX. Jlas 9)(eKTHBHOTO NPOBEAEHHS STOA ONEpalHH TPOXYKT, NO-
NydYeHubld nocie TepMoO6GpaGOTKH, NpenBapUTEbHO H3MeNbuaioT. OTMuTHA THT-
MEHT CyIIaT H TakKXe H3MeJbyaloT nJjia DPHIAHHA eMy BLICOKOH CTeneHH JIHC-
NEePCHOCTH. .

Kak npaBHJIO, THTMEHT, NOJYUCHHLI B TBEPLOH (basf:, o6sazaeT NOBHILEHHOH
TBEPAOCTbIO, H, KpOMe TOro, HpPH BBHICOKOTEMIEpaTypPHOH o6paGoTKe 0GpasyioTcs
ouenb npouHbie arperaTsl yacTHU. [Tosromy AnA o6JIerueHUs npouecca H3MeJbye-
HHSl er0 NPOBOAAT B NPHCYTCTBHH CMauHBAIOUleH JKHUAKOCTH, HAaNPHMEp BOLBI HJIH
BOJHHX PacTBOpOB ImenouH. [locie Takoro W3MenbueHHA NMHIMEHT BHOBD OT(HJIBT-
DOBLIBAIOT, CYIIAT H H3MEJbUAIOT Y2Ke B CYXOM COCTOSHHH.

KomOuHMpOBaKHbIii CI0COG (0Caf0YHO-IIPOKAJIOUHBIA) COCTOUT H3
JBYX OCHOBHBIX CTaJHii: BHIEJEHHS OCaZKa H ero TepMHUeCKOH 06-
pa6oTku. Beizenenne ocagka OpoBOASIT MO TEXHOJIOTHYECKOMY HPO-
1eccy IOJYYeHHs NHIMEHTOB Cmoco00M OCaxK/[eHHs, a TePMHYECKYI0
06paboTKy 0cajka — 10 aHAJOrHH C HOJydYeHHeM NHIMeHTa B TBep-
ol ¢ase.

Mexannueckuii Cnocol HMCIOJb3yeTCa AJs MOJydYeHHS IHTMEHTOB
IPHPOAHOrO HmpoHCXOXKAeHHA. IIpn aTOM crmocoGe mpOBOAATCS JIHIIb
MeXaHHYeCKHe IPONEeCcCH H3MesbueHHs. HukakHe XHMHYeCKHe peak-
uHH He ocymwiecTBAAOTCS. OCHOBHBIMH ONEpalHAMH TeXHOJOTHYECKO-
TO mpomecca fBJSIOTCS: XO6blya pyAwl; ee oboramleHHe; rpyGbif,
CpenHHH pasMoJ H, HAKOHell, H3MEJNbYeHHe YaCTHI{ A0 33aJaHHBIX
pasmepoB. Msmenbuenne MPOBOASAT, KakK NPaBHJO, B NPHCYTCTBHH
CMayHBalomed KUAKOCTH, B OTZeNbHHX CaAyYadx TeXHOJOrHYeCKHH
nporecc BKJOYaeT JONOJHHTE/bHEE ONepalyH, HanpHMep TepMHUe-
CKy10 06 paboTKy.

5.4.3. Boinyckuble (pOpMbl NMUIrMEHTOB

JlakoKpacouHas NPOMBIIJIEHHOCTh BHIIYCKaeT TOTOBHE ITHTMEHTH B
pasHuHbIX OPMAX, Ha3bIBAEMHIX BuLnYCKHbLMY. B HaCTOAIee BpeMA
B OCHOBHOM BBITYCKAIOTCSI O p O I K H. TTopomIKooGp asHbie MUTMEH-
TEL MOTYT HMeTh MOAH(HIHPOBAHHYIO HOBEPXHOCTh. OHH MOryT GHITH
TaKXe MHKpPOH3MeJbYeHHHIMH. HenocTaTok BhNycKa IHTMEHTOB B
Takoii (pOpMe OUYEBHIEH: MOPOIIKH, OCOGEHHO BHCOKOLHCIEPCHHE,
CHJILHO TNBLJISAT, YTO TIPHBOXUT K NOTEpPE NEHHOro MpOAYKTa H CO3AaeT
HeGaronpHATHbHE CAHHTAPHO-THIHEHHYeCKHe YCJOBHSA NPH paboTe ¢
HHMH. B HEKOTOpPBIX c/yYasx HOpOIIKH MOXKHO mpeBpaulaTe B rpa-
nynel. IIblyenne pH 9TOM 3HAYHTENBHO CHHXKAETCS, OJHAKO NpPH H3-
FOTOBJIGHHH NHTMEHTHPOBAHHBIX JIAKOKPACOYHHX MATePHAJOB cO31a-
IOTCS JOMOJIHHTebHEE TPYAHOCTH, CBS3AHHBIE C pa3pyIIeHHeM Tpa-
HY.JL.

Y OueHb y106HOH BHITYCKHO! (JOPMOR NUTMEHTOB fABJSAIOTCS NACTHE
(omHOMHUTMEHTHBIE), MOJYYEHHbe NpOBefeHHeM (AMIMHT-poIecca.
Takue HacTH HEMOCPEeACTBEHHO HCHOJB3YIOT /15 MOJNYdYEeHHS [HTMeH-
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THPOBAHHHX JIAKOKPACOYHBLIX MAaTePHa/IOB, NPHYEM B 3TOM Clyyae
HEOOXOIUMOCTb B OYeHb SHEPrOEMKOll CTafHH IHCIEPrHPOBAHHS OT-
nmanaetr. HenocrarkoM macr sBASI€TCS X MEHbIUAs YHHBEpPCAJbHOCTh
0 CPABHEHHIO C OPOIIKOOOPa3HBIMH NMHI MEHTAMH.

M3BeCTHH BHINMYCKHHE (POPMBI IUTMEHTOB, YACTHIH KOTOPHIX 3a-
KJII0YEHBl B TOJICTYI0 000JIOUKY HoJiuMepa. Takue mUrMeHTH Ha3bBa-
0T MUKPOKANCYAuposarnoimy. OHH MOTYT GBITh NOJYYEHH HECKOJb-
KUMH cnocob6amu. Hanpumep, monumepHas 060J0YKa MOXKET GHTh
copMHpOBaHA H3 €ro pacm/iaBa, HANBJIEHA B ICEBJOOKHKEHHOM
caoe U T. 1. MOXHO TaKKe NMOJNYYHTh BBICOKOLHCIEPCHBIH MHKDOKAT-
CyJIHPOBAHHMWIH MUTMEHT NPH NMOJHMEPH3ANHH HJH MOJHKOHAEHCAHH
MOHOMEPOB B IPHCYTCTBHH ITHI MEHTOB.

MHuKpoKancyIHpoBaHHEIE MHIMEHTH He NBIIAT H XOPOIIO COBMe-
MAKTCA ¢ MJIEHKOOOpasylomuMH BemlectBaMH. OJHAaKO H B 3TOM
ciydae yHHBEDPCAJbHOCTh NMPHMeHEHHS IHTMeHTa MeHbIle [0 CpaB-
HEHHIO C TPaJHNHOHHBIMH MOPOIIKAMH, MOCKOJNBKY HOBEPXHOCTHHE
CBOHCTBA MHKDOKAINCYJ AOJKHBEI COOTBETCTBOBATh CBOHCTBAM IJleH-

Koo0pasoBaTes, 1719 KOTOPOTO NPeIHA3HAYeH MHKDPOKANCY/HPOBaH-
HBIH TTHCMEHT.

5.5. AXPOMATUYECKWUE NUTrMEHTbI

5.5.1. benbie NMUMrMeHTs!

JIaKoKpacouHass MPOMBILIJIEHHOCTh BEITYCKAeT NHTMEHTHPOBAHHbBIE
JIAKOKDACOYHHE MaTepHa/bl Pa3JNHYHEIX IIBETOB H OTTeHKOB. HaH-
6oJiee pacnpOCTPAHEHHBIMH SABJSIOTCS MHTMEHTH CBETJHIX OTTEHKOB.
OO6bIuHO MaTepHasbl CBETJIBIX OTTEHKOB TOTOBAT Ha OCHOBE CMecel
HHIMEHTOB; NMPH 3TOM COpepKaHHe GeJblX NMHUTMEHTOB B CMECH CO-
crasnser n0 80% (macc.). Takum o6pa3oM, Gesbie MHTMEHTHl HC-
MOJIb3YIOT [JISl H3TOTOBJEHHS HE TONBKO O€/HX, HO H IBETHBHIX Ja-
KOKDAaCOUHBIX MATEPHAaJNOB.

B coorBercTBHH ¢ KnaccupHKanuesdl rpynna GeanX IHTMEHTOB
IpeicTaBJeHa ABYMS KJacCaMH XHMHUYECKHX COeIHHEHHH: OKCHIaMH
H consiMH. OKCHIB MPenCTaBJEHHE JBYMS OCHOBHBIMH G€MBHIMH IHI-
MeHTaMH — JHOKCHAOM THTaHAa H OKCHAOM NHHKAa (IHHKOBEIMH Ge-
JIHJIAMH), Ha JOJIO KOTOPHX MPHXOLHTCA MOLABAAIOMIAS MAacCa BCEX
BRITYCKaeMbIX NPOMBILLJIEHHOCTbI0 NHrMeHTOB, M3 conell mpumeHe-
HHe HaxXOAAT Cy/bQHI NHHKA, KOTOPHH Yalle HCHOJb3YyeTCs B BHJE
auronona (ZnS+4+BaSO,), n xap6oHar cBHHIA (CBHHIOBbIE OeJH-
Ja). JINTONOH XOTS MO CBOACTBAM CHJBHO YCTYNAeT JHOKCHAY THTA-
Ha H UWHKOBHIM 0eJIHJaM, HO 3aTO 3HAYHUTENLHO JElleBJe, YTO IO-
3BOJISIET LIHPOKO €ro HCHOJb30BaTh AJS NOJNYYEHHS CTPOHTENbHHIX
Kpacok. CBHHIOBHE OenHna HAaXOAAT OrpaHHYEeHHOe NPHMEHEHHe
H3-32 HCKJIIOUHTENBHO BEICOKOH TOKCHUHOCTH.
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‘HNuoxcud Turaxa

Ceofictea. [uokcux THTana TiOp MOXeT KPHCTAJIH30BATBCS B TET-
DAroHaNbHOH ¥ POMOHUECKON CHHTOHHSIX. B TeTparoHalbHOH CHHIO-
HHM JMOKCHJ THTAHA HMeeT JBe MOAM(MHKANMH: aHATA3 ¥ PYTHJ,
a B poMGHUecKol 0JHy MOXH(HKANHIO — 6 PYKHT. Ilocnexnas mo-
JubUKANYs He 063N aeT NHTMEHTHBIMH CBOHCTBAMH, MOITOMY Mpak-
THUYECKOTO HPHMEHeHHs He HAXOAHT.

CBolicTBa aHaTasa H PyTHJa PA3JHYAIOTCA:

Anaras Pytun
IlaotHOCTD, Kr/M3 3700—3900 3700—4200
Teepnocts no Moocy, yoiI. ell. 5,6—6,0 6,(2)—8,5
foxasaTeMb nperoMieHHs 7p2? 2,55 014 0
VxpusHCcTOCTD, T/M? 35—45 3 4
VnenbHas HOBEPXHOCTb, M2/T 9—15 ’{gd
PasGeansaiomas CHOCOGHOCTb, YCI. el. 1150 0

CHekTphl OTpa)KeHHsl PyTHJIa M aHATa3a XapaKTePH3YIOTCH Bhl-
COKMM OTpaxKEHHeM BO Bcel BHAMMOR 00JIaCTH H pasjHvaloTca B
KOpOTKOBOJIHOBO! (Menee 0,430 MKM) 06/1acTH, B KOTODOHM PYyTHH
OTpaxkaeT HPHMEDHO BJBOE MeHblUe, YeM aHaTa3, MOSTOMY OH Ka-
JKeTCsl JKesTee aHATa3HOM MoaHpHkanuH. BenusHa HHrMeHTa 3aBH-
CHT M OT CTeneHH AHcrepcHocTH. C ee NMOBHILIEHHEM MHTMEHT KaXeT-
cs1 6oJee GeJBIM, TAK KAK MEJKHe YaCTHIB MOBHIIAIOT PacCeHBaio-
Iyi0 CHOCOGHOCTb B KOPOTKOBOJIHOBOX YACTH CHEKTPA H YMEHBIIAIOT
B JJIMHHOBOJHOBO#A yacTH. [oBbIlIeHHIO GeMH3HB IHOKCHAA THTaHa
CIOCOGCTBYIOT TaKke NOOABKH (hi1yopeClHpPYIOIHX KpacHTe/eH (om-
THUeCKMX OTOe/NHBaTeel).

JIvoKCHA THTaHA crocoGeH 00pa3OBHIBATh C OKCHIAMH MEpexol-
HBIX METAJJ0B TBepAbie pacTBopbi. IIpH 3TOM HCKaxaercs KpH-
CTAJJIMYeCKas pelieTKa, H MHIMEHT NPHOGPEeTaeT IBETOBOH OTTEHOK.
Pytus Gonee UyBCTBHTENEH K JnefCTBHIO IpHMecell, ueM aHartas, no-
CKOJIbKY Jierde 0Gpasyer ¢ HUMH TBep/ble PACTBOPHL

s IHOKCHAA THTAaHA XaPaKTePHB! ABJeHHs QOTOTPONMH H
hOTOXHMHUECKOH aKTHBHOCTH. DPOTOTPOMHA MPOABJIAETCA
B HOTEMHEHHH 06PaslOB IHOKCHAA THTaHA, 3arpA3HEHHBIX mMpuMecs-
mu Fe, Cr, Ni, Mn u ap. [Ipu ocBemeHny Takne 06pasnbl CTAaHOBAT-
Cs1 KODHUHEBHIMH, @ B TEMHOTE BHOBb GeJeIOT. O6BsacHserca 310
OKHCJIEHHEM HAXOIAIIHXCS B MHTMEHTE MPHMeceHd B BLICIIHE OKCHIBL.
B TeMHOTE BHICIIHE OKCHJK BHOBb I€PEXOAAT B HHU3LIHE.

MdoToXMMHUECKAs AKTHBHOCThL NHOKCHIA THTAHA MPOABJAETCH B
YCKODEHHOM PaspyIIeHHH MOKPHITHI, B KOTOPBIX OH CONEPIKHTCA, 310
06YCJIOBJEHO TEeM, WTO THTAH B JMOKCHAE KOODAHHAUHOHHO HE Ha-
CHILIeH H KATAaJH3HPYeT OKHCJIHTE/bHYIO AECTPYKIHIO IJIEHKOOGpa-
soBarend. IIUCMEHT NMPH STOM OGHAXKAeTCs H MOXeT GBITh JIErko
ynaneH ¢ MOBEPXHOCTH MOKPHITHA. ITpoHcXOIHT MeJeHHe, KOTOpoe
NPOSABAAETCSA TeM B GOMbIUEH CTENEHH, deM Gonee CKJIOHEH K OKHC-
JHTeJLHOH AECTPYKIHMH ONHroMep. [lsi CHHIKeHHS (OTOXHMHHYECKOR
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‘AKTHBHOCTH NHMMEHT NOJABEPralT MOAH(DUKAUMH NYyTEM OCAXKIEHHS
Ha MOBEPXHOCTH 4acTHIL coennuenuii Al, Si, Zn u xp.

Henocrarkom auoxcuza tHTaHa (ocoGeHHO aHaTasHOi Moxu(m-
KAal{H) SBJISETCS H ero FHrPOCKONMHYHOCTb, DTO MPHBOLHT K 3aMes-
JIGHHIO OTBePXK/EHHS MOKPHITHH, a TAKXKe K CHHXKEHHIO HX BOJAONPO-
HU1aeMoCcTH. [lys yMeHbLIEHHs THTPOCKOMHYHOCTH HCHOJB3YIOT IO-
BEePXHOCTHOe MOJAH(HIHPOBAHHE HHIMEHTA.

Huoxcnn THTaHa xumuyeckH HHepreH. OH He pacTBopseTcss B
QOJIBIIHHCTBE OPraHHYeCKHX H HEOPTaHHUYECKHX KHCJIOT (KPOMe KOH-
UEeHTPHPOBAHHOH CEPHOH KHCJNOTH HPH HarpeBaHHH H MJIaBHKOBO#),
<J1ab0 pacTBOpsAETCs B Ilesa0oYax.

Moayuenne. JIMOKCHA THTAHA HOJAYYAOT B M[POMBILIJIEHHOCTH
ABYyMA MeTOAAMH: CYJAb(GATHHM H XJODHIHBHM. ChpbeM fB-
JSI0TCA THTAHCOAEPXKallHe PyAB, H3 KOTODHIX HaHOoJee NEHHBIMH
ABJAIOTCH HIBMEHHT M pyTHJ. KpoMe TOro, MOTYT HCHOJB30BATHCS
BHICOKONIPOIEHTHBIE THTAHOBHIE MIJNIAKH, COJepKaiqHe 6oJblIOe KO-
JudectBo THTaHa (10 75—80% TiO,).

CynbdbartHnil MeTod. B oTeuecTBEHHOH HPOMBILINIEHHOCTH
HanboJsiee IMPOKO HCIONB3YeTCH CYyNb(MATHHA METOX MOJYyYEeHHS JH-
OKcHa THTaHa. MbMeHHTOBBIA KOHIEHTP AT, SBJISIOLIHACST OCHOBHBIM
CHPbEM 3TOr0 MeT0Ja, COCTOHUT H3 THTaHata Xese3a FeO-TiO;. Co-
nepxanve TiO; B XKOHpeHTpare B 3aBHCHMOCTH OT MECTOPOXKAEHHS
Kosebsetcs B mpefenax 44—609% (macc.), a comepxanue FeO —
B npelenax 18—35%. Kpome Toro, B COCTaB KOHIEHTPATa BXOIHT
a0 18% Fe;Os; v B 3HauWTeNpHO MeHbiueM KoaHuectBe SiO,, AloOs,
MgO, CaO, Cry0; n npyrue okcuabl. CofilepKanne XxpoMa H TAXKEIBIX
MEeTAaJJIOB B CHIPh€ He JOJIKHO npeBunaTts 0,3%.

TexHonornuecknfi mpomecc BKJIOYaeT YETHPE OCHOBHEIE CTAIHH:
fI0JlyueHHe PacTBOPOB CyiabthaTa THTAHA; MOJYHEHHEe MPOAYKTA THA-
POJIM3a; TePMHYECKYI0 06pabOTKy nPOAYKTa THAPOIH3A; HOBEPXHOCT-
Hyl0 06pabOTKy AHOKCHAA THTAHA. TakWM o6pasoM, HPOH3BOJACTBEO
fIHITMEHTHOI'O JHOKCHIA THTAHA OCYLIECTBJSETCS N0 KOMGHHHPOBaH-
HOMY (0CaJ04YHO-NPOKAJOYHOMY) cmocoGy. Bech TexHosorudeckui
IHKJ BKJOYaeT OOJblIoe YHCJIO Omepauui. IT0 ONHH H3 CaMbIX
CJIOXHBIX MHOTOCTaAHHHBIX TPOH3BOJACTBEHHBIX HPOIECCOB MOJyYe-
HHUS OHTMEHTOB.

[TonyueHne pacTBOPOB Cy/anthaTa THTAHA BKJouaeT B ce6sa He-
CKOJIBKO onepanuii: pasjoxeHHe THTAHCOAEPKAILETO CHIPbs;, BhILIE-
JaYnBaHHe NJaBd; BoccTaHoBjeHne Fed+ B Fe?t; oumcrky pacTBopa
oT maama; Bojenenne FeSO4-7H,0; konneHrpupoBanue pactsopa.

PasnoxeHneM HasbiBaeTcs omepanus o6pabOTKH THTAHCOJepPkKa-
{lero CHPbs cepHOl KHcaoTol. CKOPOCTh H CTENEHb PA3JIOKEHHS 3a-
BHCAT OT COCTABA CHIPbS M CTEMEHH €0 H3MeJbYeHHs, KOHIEHTPAHU
¥ KOJIHYeCTBA CEPHOH KHCJIOTH, a Takxke OT TeMmeparypnl o6paboT-
KH, OGBIYHO HCIIOMIB3YeTCS cepHas KHCJI0Ta KOHNeHTpanuei 85—89%.
KoJ/IHuecTBO ee JOJKHO GBITH AOCTATOYHBIM JJI151 00 Pa30BaHUs CYilb-
(¢ aroB BCeX MeTAaJJIOB, BXOASIIHX B COCTAB CHbS.
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TTpu B3aMMOJEHCTBHH KOHIEHTpaTa C CEPHOM KHCJIOTOH MpOTeKa-
IOT CJeYIOIIHe PeaKIHH:

TIOZ + H2804 - T10804 + H20,
FeO + H,SO, » FeSO, + H,0;

CynbhaTel APYTHX METaJJIOB, BXOASIIHX B COCTaB Chipbs, 06pasy-
IOTCS1 aHAJOTHYHO.

Pa3snoxeHne NPOBOAAT B CHEUHaJbHOM annapare ¢ KOHHYeCKHM IHHIlEM, ¢y-
TEpOBAHHOM KHCJIOTOYNOPDHEIM MaTepHajoM. B Hero 3ajuBaioT KOHUEHTPHPOBaH-
nyio (92—93%-Hyi0) cepHYIO KHCIOTY M 3aTeM NPH NOCTOSHHOM TepeMellHBaHHH
CXaThlM BO3JYXOM 3arpyXalOT NpPeABapHTeJbHO BBICYIIEHHBH H 183%eanennug
KOHHEHTpaT. B 3uMHee Bpems cMech nojorpeBaercs mapom jgo 80—90°C, KOTOpH.
nojlaeTcsl yepe3 KOHHueCKoe AHuime annapara. IIpy KoHjeHcanuu napa gpomcxoe
IuT pa30aBileHHe CePHOH KHCJIOTH O KOHUEHTDAIHH 85—89Y% (Macc.).“ JleTm;-
BpeMs pa36aBlieHHe KHCJOTH JO 5TOH KOHIEHTPalMH TMPOBOAAT NOJjaueil B amnn

aT XOJOJHOH BOJHI,

P Hpoulcl-:cc paleIw)Keon THTAHCOJEPKAIIEr0 CHpPbA [POTEKaeT ¢ Bu%enenéuem
TenJa, 3a CyeT KOTOPOro peakIHOHHas macca HarpeBaercs go 180—220°C c Gyp-
HEIM BbijiefleHHeM GOJBLLIOrO KOJHYECTBA ra30B H mapoB BoAH. Peakuuonnas Mmac-
ca BCHEHMBaeTCs H yBeauHyuBaeTcd B oGbeme. MIHOrza naxe npOHCXONHUT ee BH-
6poc us annapara. Ilo oxkomwauuu GypHOH peariuH, KOTOpas JJHTCA HECKOJILKO
MHHYT, Macca HayHHaeT 3aTBepieBaTb. CTeneHb Pa3jiOXKeHHS CHIPbS MPH 3TOM CO-
craBasfer 85—87%. [ns nonyueHusi MOPHCTOTO MJaBa uyepe3 Maccy NpPONYCKAaiorF
cxKaTelff BO3nyxX. [locie 3TOrO NPOHCXOZHT <«BHI3PeBaHHe» H OXJaXJEHHe Macchl
B TeueHHe 2—3 y. CreneHb pas/OKeHHS KOHIEHTpara B NePHOX BHI3peBaHHS BO3-

o 95—97%. .

pamgirnanmneinuﬁoﬁo 80—90 °C nnaB mOxBepraioT BhilenayHBaHHIO BOxoi#. Ilpm
3TOM cyabdaThl THTaHa, XKelle3a H JPYTHX MeTajJOB NepexOAST B PACTBOP.

Mosyuennnlfi moce BhIIENAYHBAHUS NJaBa PacTBOP HANPaBJAIOT na.gxepa-
nuH BoccraHoBjenHs Fe3+ B Fe?+. Ilpn srom wactp Tit+ n.gpexoum B Ti (1(150
3—>5 r/n). Haanuwe B pacTBOpe HEKOTOpOro KOsuyecrBa Tid+ ﬂpeIIS{TCTByeT78 -
patHoMy OKHcieHHIO Fe?t B Fe3+, Onepaluio BOCCTaHOBJEHHA BPOBOAAT mpH 70—
75°C B HPUCYTCTBHH XKe/E3HBIX ONHJIOK, CTPYXKEK HIH Hape3aHHHX OTXOJOB JHC-

ro yepHOro MeTaja, .
TOBOPachBpop nocje BOCCTAHOBJIEHHS OCBOGOXKIAIOT OT IUJaMa, KOTOpPHIH mnpef-
CTaBaHeT co60# B OCHOBHOM Hepa3JIOXMKHBIIHACH KOHLEHTPAT H AHOKCHJ KPeMHHS.
[penBsapuTebHO NPOBOAAT KOAryJsLHMIO TOHKOJHMCIEPCHBIX HacTHI INjama, 00pa-
BYIOMHX B PacTBOpE HeOcelalOmMyIo B3Bech, B KauecTBe KOary/sHTOB HCHOJB3YIOT
pasnHuMbleé TOBEPXHOCTHO-aKTHBHLIE BellleCTB2 (HOJIHBHHHJNOBHIA CHHPT, cyabda-
noJ, anbOyMHH, HeKalb H 1p.).

OcBeT/IeHHBIl PacTBOP NOCTYNAeT Ha BaKYyM-KPHCTAJIH3AlHIO NS BHAEJEHHS
KpHcTalnuyeckoro npoaykra FeSO,-TH:O. PHCTAJIH3ANHS KEJe3HOTO Kynopoca
nocTuraeTcsi OxJaaxjenuem pacTBopa 1o 10—I15°C 3a cuer ucnmapeHHs BOXH B
Bakyyme. Kpucraanbi KenesHOro Kymopoca OTANsIOT — UEHTPHOYIHPOBaHHEM,
a OUMIIEHHHA pacTBOp cyibdara Turana ynapHBaioT. [losyuenHnit pacrsop Ha-
3niBaeTcs npedeudposusnoin. PacTBOp mmeer CHABHOKHeHywo peakusmio. Cozepixa-
HHe CePHOl KHCJIOTH B HeM XapakTePH3yeTCsi BeJHYHHOH KHCJOTHOTO (akropa,
T. €, OTHOIICHHEM COJIEPXKAHUS AKTHBHOI KHCJOTH (CBOGOZHOR M CBSI3aHHOM ¢ TH-
TaHOM) K COJepXaHHIO conefl THtaHa B nepecuere Ha TiO,. s npenrngponus-
HOTO pacTBOpa BeJHUHHA KHCJIOTHOrO akropa cocTaBaser 1,9—2,1, .

[MonyueHne npoAyKTa THAPOJNH32 COCTOMT H3 CJAENYIOMHX ONepaluii: mpuro-
TOBJIEHHE 3apOAbIllefl; THAPOJNH3 pacTBopa cyabgaTa THTaHa; OTMBIBKa H OTGesKa
npojykTa THAPOJIH3a; ero conesas oGpadorka,

272

PacTBopul cynbdara THTaHa THIDPOJNHSYIOT NPH HATPEBAHHH € BHILEJIEHHEM
B OCazoK HEPacTBOPMMOrO THAPOKCHAA THTaHa. [Ipomece 3TOT 3HawHTeNbHO ycKO-
PAETCA B NPHCYTCTBHH TaK HasniBaeMblx 3aponmmeii. Ilociexnue npepcrasasior
cOGO#t TOHKONHCIEPCHYIO B3Bech THAPOKCHAA THTaH2 B BOAe. UacTHUKH B3BECH
MOTyT HMEThb KaK aHATa3Hyio, TaK H PYTHABHYIO CTPYKTYpy. BmememneM B mpen-
THAPONHSHEIE DacTBOP 3apOABIINe ONpeneieHHON CTPYKTYDH MOMKHO BeCTH Ha-
HpaBJIeHHBI CHHTE3 NHUIMEHTa HEOGXOXHMON KPHCTAJNMYeCKOR MOZHDHKAIHH.

AHaTasHble 32POAMIIH NONYYAIOT H3 PAcTBOPOB cynbdaTa THTaHa (10 yma-
PHBaHHsA) pa3baBiieHHEM HX BOJOH H HefTpasusamueii pacreopom NaOH. Iloay-
HCHHYIO CYCHEH3HIO BHIXEPXKHBAIOT A5 BEI3peBaHHs OpH 60 °C B TeueHHe HECKO.Ib-
KuX UaCcOB, a 3aTeM OXJakAaioT. KOHUEHTpanHs TOTOBHX 3aponbillieil — OKOJIO:
25 r/a TiO,.

PyTHnbHLIe 3apOpBIIE TOTOBAT H3 OTGENEHHOrO NpPOJyKTa THRpoausa obpa-
GOTKO#i €ro KOHUEHTPHPOBAHHHIM DAcTBOPOM TI'HIPOKCHAA HaTpHs NpPH HarpeBa-
HHH H IOBBIEHHOM NaBJeHHH. [TonyueHHYIO CycIeH3HIO OTMHIBAIOT OT H3GHITKA
IMeslouH, HeATPAaJH3YIOT XJNOPOBOXOPOAHOH KHCHOTOH, KHNSTHT B NPHCY TCTBHE
TiCl, u pas6asasioT 1o KOHIEHTPalHH 0K0s10 50 r/n TiOs.

Tugponns pacTBOpoB cymbdata THTaHA NPOBOAST B CTAJBHEIX annaparax,
(YTepOBaHHBX KHCIOTOYNOPHHIMH NJHTKAMH H CHAGKeHHHX OCBUHIOBAHHLIME
MeIlaJKaMH U 3MeeBHKAMH N5 HArPeBa H OXJaXJeHUS PeaKHHOHHON CMecH.
Hpenrnaponususiil pacTeop HarpeBaioT K0 60 °C, BBOJSAT 32pOAbILH B KOJHYECTBE
0,2—0,5% (s nepecuere ma TiOy) u HOBOEST KO KHmeHHs (107—110°C), Ipn
AOCTHXMEHHH cTellenH ruaponusa 70—75% K cycneHswn RoGaBasioT BOAY B KO-
anuectBe 35—40% no OTHOWEHMIO K HaualbHOMY OGbeMy pactsopa. Pas6asie-
HHEeM CHHXKAIOT KOHNEHTPAIHIO KHCJIOTH B KOHUE THIDO/IH3a M 3THM CIOCOGCTBY-
IOT MOBLILICHHIO CTelleHH THAPOJIH3A, TaK KaK BLICOKHH KHCJIOTHEIE dakTOp 3ame]l-
J5eT CKOPOCTb mpouecca. B pesyabrate rugponnsa 95—979 ruTaHa nepexonuT
B ocanok. CepHasi KHCI0T2 M conu Fe?+ g APYIrUX MeTalJo0B OOBIYHO OCTAalOTCH
B pacTBOpe.

[ponykr ruzponusa npexcraBaser coGoi THAPATHPOBAHHEIN JHOKCHJ THTaHA
TiOg-nH2O, xoTopuili 06nanaeT 3HaYHTENbLHOMN ancopOLMHOHHON CnoOCOGHOCTDLIO.
Kpowme Toro, B npoaykre ruaponusa comepKuTcs 3HAYHTENbHOE KOJHYECTEO CyJb-
¢aTHHX HOHOB,

[To OKOHYaHHH THADOJH3A CYCHEHSHIO OXNaXAAOT H GHALTPYIOT AAs OTQRe-
Jenus ocagka. [lonyuaemas nmpH TOM IHAPONM3HAs CEPHAH KHCAOTA HMeeT KOH-
nenrpauuio 20—25%. Ee Hanpapasior Ha yTHaH3aupm©. OcafoK OTMBIBAIOT BOxOft
U 3aTeM OUHIAIT OT BOSMOXKHHIX NPHMecell COefHHEHHl Kenesa W JPYTHX MeTa-
70B. TIOCKOMBKY OT pesy/bTaTa 3TOH ONepalMH 3aBHCHT GeJIH3HA FOTOBOTO IIHI-
MeHTa, ee HaSLIBAIOT 0T6eAxOd. JIns UPOBeleHHS OTOEJKH CYCNEH3HIO, cOxepKa-
myio okono 300 r/n TiO, oGpabartuiBaior 5—109%-H0f uHCTON CEPHOH KHCJOTOf
¢ fo0aBleHHeM LHHKOBOH NEUIM M HarpeBamoT 10 90—95°C. OrGenry Bemyr o
nosiBeHHs B pacTBope Tix(SO4); B xoanuuectse okoso 0,5 r/a. Ilpu stom npucyT-
cTByromue npuMecn meramnos (Fe, Cr, V) BoccraHaBaHBaoTcs H NepexonsaT B
pacrBop. Ix oTMHBAIOT OT Ocapxa BOzOil.

OrGenennas cycneHsns noaBepraercs coneo6paGoTke, KOTOpasi IPOBOAUTCS
T0-pasHoOMy B 3aBHCHMOCTH OT TOTO, KaKOH MOAH(HKANHH OMKeH GHTb HOJy-
YeH NPOAYKT. Ilpu monyueHnm aHaTasa K cyceH3WH 10GaBASIOT KoSO4 (unm
KoCOs) n docdopuyio kucaory. [o6aBka dhocdOPHOA KHCTOTH (0,5—0,6%) npu
nocneayomeit TepMuueckoff o6paGOTKe NPOAYKTa THAPOJH3a CHOocoGCTBYET CoO-
XpaHeHHIO anarasHO# CTPYKTyph. Kpome TOro, mpu sToM yayumaercs ¢dopmupo-
BaHHE UACTHI NHTMEHTA, TOPMOSHTCH HX UPE3MePHH POCT U YCKOpsieTcs BhLele-
uue SO;. Jlo6aBra KoSO, (0,5—1,0%) COCOGCTBYET POCTY WAcTHI, H YCKOPEHHIO
Brigenenns CO,.

Iocnie coneo6paGOTKH BHICYIIEHHHi RPOAYKT THIPONH3A NOJBEPraoT Tep-
MHUECKO# 06paGoTKe ZJA NOJyyeHHs JAHOKCHAA THTAHA, Ilpr stom mpomcxozsar
06e3BoXKHBaHHe NPOAYKTA THAPONH3A, yAanenne SO, H npomecc CTPYKTYPOOG-
pasoraHust. Bona yxansiercs npu 200—300 °C; npu Goslee BHICOKHX TeMneparypax
(mo 1000 °C) npoTexaloT Bce OCTaJbHBE NpPOllecchl, HA KOTOPHE B 3HAUHTEAbHOR
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CTelleHH BAHAIOT Z0GaBKM, BBeieHHbie mpd coseofpaborke. OObYHO aHATa3 MOJY-
4aioT IpH TeMmepaType okoao 900 °C, a pyTHa — IpH TeMmeparype okono 850 °C.
Ha xavecTBO NUMOKCHZA THTaHa B 3HAUHTEJbHOM CTeNeHH BJIHAIOT yCJIOBHA IPO-
Ka/JHBaHus, IO3TOMy 3TOT NpOLlecC KOHTPOJHPYeTCs MO IBeTy TiOy u ero HHTeH-
CHBHOCTH.

TMpoaykT mocie npoKaJHBaHHA OXJaXJAlOT H HANDaBJAIOT HA H3MENbieHHE
¥ NOBEDXHOCTHYIO o0paloTky. MamenbueHne MOXKHO IPOBOJHMTD CYXHM coocoboM
#J1H MOKDHIM B DPHCYTCTBHH XHIKOIO CcTeKna H THAPOKCHAA HATpHA.

IMosepxHocTHas o6pafoTka (MOZH(HKanHs) NPOBOAMTCA C LEJbIO yiydille-
HHS DHCMEHTHBIX CBOMCTB JMOKCHJI2 THTaHa NIYTeM OCaXJeHHSA Ha 4YacTHHAX CO-
eJHeHH aNIOMHHHA H LMHKA, a TakXe OPraHHYeCKHMX BeIIECTB.

OTX0faMH HPOH3BOACTBA AHOKCHAA THTaHA Cy/b(aTHHM MeTO-
JIOM SBJSIIOTCSI 3HAYHTENbHBE KOJMYECTBA TIHAPOJIM3HOH KHCJIOTH
(2 T 10%-m0it HoSO4 wa 1 1 TiOp) M XkenesHoro xymopoca (3,5—
4,5 tral 1 TiOy).

Hekoropoe KOJIHYECTBO IHIPOJIH3HOH KHCJIOTH HCIOJIb3YETCs NPH
PA3JI0KEeHHH CHIPbsl U BHIeJaunBaHHU niaBa. OCHOBHAs ke Macca
ee I0IBePraeTcs BHIIAPHBAHMIO B alNapaTax ¢ MOrpyXHbHIMH Harpe-
BaTe IsIMH. YnapeHHast kHcaoTa (75%-Hast) HCHOJIb3Yercs 1Jis TPas-
JIeHHsI XKejJe3a W B NPOM3BOACTBE yaoGpenuil. PasGaB/ieHHBIE KHC-
JIOTHBlE CTOKH, KOTOPHE 06pasyiorcs MPH MPOMBIBKAX, HEHTpPaJIH3Y-
10T H3BecThi0. JKesne3HBIl Kynopoc NPHMEHSIOT B MPOH3BOACTBE XKe-
JIE300KCHIHBIX ITHTMEHTOB.

TexHOJOrHUeCKass CXe€Ma NPOHM3BOACTBA IUIMEHTHOrO JHOKCHIA
TUTaHA CyJb(aTHHIM METOAOM IpHBeIeHa Ha pHC. 5.14.

PasnoXeHHe KOHIEHTpaTa NPOBOAAT B ammapate I, KyZa ero mOJAKT H3
Gynkepa 2, 4epe3 nuraTenb 3 IIHeKoM 4. CepHuylo KHCJOTY 3a/IHBAIOT H3 MEpHH-
Ka 5. BOAy TOZAlOT B anmapar uepe3 JKHAKOCTHLIH CUETUHK 6. BoccraHoBieHHe
Fe3+ B Fe?+ npoBonurcs B JBYX NOCJEAOBATEJbHO YCTAHOBJEHHBIX anliapaTax 7,
cHaGxKeHHbIX MellaJKaMH H 3MeeBHKaMH A5 oforpesa. MeTal/HYecKyio CTPYXKKY
HNH OLDWJIKH 3arpyaioT B HepBuil annapat 7 u3 GyHKepa 8. Koaryasuus 4 OT-
craHBaHHe TpHMecell NPOBOAATCA B OTCTOHHHKE HEMPEPLIBHOTO nefictua 9. lllnawm
H3 Hero CJHBAOT B eMKOCTb 1, cHaGxeHHyI0 MellaqKoi H 3MeeBHKOM 1Jif o60-
rpesa. OcBeT/ieHHEI PacTBOP COGHPAIOT B €MKOCTH 12, oTKyza MORAOT Ha Baky-
yM-KpHcTannu3atops /3. Bunaslimii ocagoK XKesesHOTO Kymopoca OTIENAOT OT
pacTBopa B OTCTOMMHKe [§ H LeHTpH(YTe 16. UucTwit pacTBOp NOJABEPraioT KOHT-
posbHoli GHABTpALUK HA (HABIPE 18 'u cobupaior B emgocty I9. J[lns ynapusa-
HHs 3TOTO PacTBopa HCUOJb3yloTCsA 1Ba ammapara 20. Amnarasuble 3apOAHILIH TO-
TOBAT B annapare 23, B KOTODHIH Dojaercss pacTBop cysbaTta THTaHa H3 €MKO-
ety 19 u pacrsop NaOH u3 mepuuka 24, PyTuibnre 3apopbIUH TOTOBAT B am-
napatTe 25, B KOTOpHIA TiCls, HCI u pactsop NaOH nognaior #3 MepHHKOB 26—28,
a cyCcHneHsHI0 — H3 €MKOCTH 44.

T'upposn3 pacTBOPOB THTaHAa NPOBOLAT B PEAKTODE 32, cHaGXKeHHOM MeliaJ-
KOl H 3MeEeBHKOM jJjisi MOZAUYH Nlapa MJAH BOXH. 3apOJHILUH NO3HPYIOTCA B peak-
Top MepHEKaMH 30 ¥ 31, Ilpearnpponnssbifi pacTBOp NOCTYNAeT H3 EMKOCTH 22,
a BoJa — Uepe3 KUIKOCTHOH cueTunk 33. Ilo OKOHUAHHH THAPOJH3A NONYyYeHHYIO
CYCIEH3HIO C/HBAOT B €MKOCTb 34, OTKyla ee MOJAl0T Ha BaKyyM-¢uibtp 35
¢ HaMBLIBHHM CJ0eM AAS OTJeNeHHs THADOJH3HOH KHCJIOTH, KOTOPYIO 3areM Ha-
NpaBAAIOT HA YTHIH3ANHKIO, 2 MPONYKT THIPOJH3A HONAIOT B PEMyJbNaTop 37, rne
ero OTMEIBaIOT Bonoil. M3 pemyabmaropa 37 cycheH3Hs NOCTYNaeT Ha BaKyyM-
duapTp 38. Bropad OTMHBKA MPOIYKTa THADPOJH32 HPOBOAHTCR anagorygso. Or-
MbITHi TIPOAYKT Pa3GaBAfIOT BOAOH B eMKOCTH 39 M TMOAAIOT ha OTGEJKy B an-
napar 40. Ciona Xe NORAIOT CePHYI0 KHCIOTY H3 MepHHKA 4] B NHMHKOBYIO TNELIb,
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Mocne orGenkn cycnensmio QHALTPYIOT HA BaKyyM-(uabTpe 42, penyJbUHPYIOT
IJsl OTMBIBKH OT coJiedl B permysnpnatope 43 H BHOBb (pHIBTPYIOT. B eMEocTH 44
oTGeNieHHYI0 CYCNeH3HIO BHOBb pa3GaBJsloT BOZOH H MOJAIOT Ha CcOMeBylo O6pa-
GoTKy B anmapar 45. 3aTeM nocie OTZeNeHHA Ha BakyyM-Quabrpe 46 BOZH OT
IPOAYKTA €ero mojaiT Ha TepMooGpaGoTKy Bo BpalaILylocs TDPYGuaTyio neub 47,
[oToBHH NPOnyKT oxnaxpaorT B GapaGane 48 H yepe3 Gyukep 49 nogaiT Ha cy:r
X0e HIM MOKpOe H3MeJIbueHHe,

OCHOBHBIMH HEAOCTATKAMH CEPHOKHCJIOTHOIO METO/a TPOH3BOJ-
CTBa JHOKCHIA fBJIAIOTCS MHOTOCTAJHHHOCTL H CJOXKHOCTb IIPOLEC-
€a, a TaKXe 3HAYHTEJIbHHIH Pacxo] CepHOH KHCJIOTH. K noCTOHHCT-
BaM 3TOTO MeETO/Ja MOXKHO OTHECTH BO3MOXHOCTh HCIOJb30BAHMS
CPaBHHTEJLHO GEIHOrO THTAHCOAEPIKAIIErO CHIhS.

Xnopunuwit meron. [Ipu stom Merone B KauecTBe OCHOB-
HOTO CHIPbSl HCHOJIB3YIOT DPYTHJIOBHE KOHIEHTPATH H THTAHHCTHE
IJIAKH C BBICOKHM cojepxkanueM THraHa. Ilo stoMy merony Texso-
JIOTHYECKHH NPONecC BKJKYAET CJELYIOUIHe OCHOBHBiE CTagHH: XJIO-
PHPOBaHHE CHIPBSA C IENbIO MOJYYEHHST TETPaXJJOPHAA THTAHA, OUHCT-
Ky TEeTPax/JopHAa THTaHA; MePEBOJ TeTPaxJopHUra B IHOKCHA THTa-
Ha, MOCJeyIy0 06paboTKy JHOKCHIA THTAHA.

Terpaxnopun THTaWa — GeclBeTHasi HAH Ci1a6OOKPALIEHHAS KHIKOCTD, JbI-
MAlas Ha BO3JyXe BCJNEACTBHe OGPa30BAHHSA TBePAHLIX NPOAYKTOB ruup’onusa
¢ Baaroil. XuMHYecKH aKTHBHOe BelllectBO. [lonyuaror TiCly xaopupoBammeMm TH-
TaucozepxKamero ceipbsi npu  700—1000°C B mnpHCyTCTBHH BOCCTaHOBHTeded
(o6nun0 KOkca). IIpH 9TOM NPOTEKAIOT peaKitHH:

TiO, + 2C + 2Cl, ~ TiCl, + 2CO;
TiOp + C + 2Cly - TiCl, + CO,.

Ilpu xnopuposanun obpasyiorcs He TObKO TiCly, HO H XMOpHIH TpHMecCeh
cozepXKaluxcsad B HCXORHOM cripbe. OuHcTKa TETPaxJOpHAA THTAHA OT npumecex’;
ABJALTCS CJOXKHBIM nIpoueccoM. On Bralouaer orgenenuwe ot TICl, Teepamx u
pacTBOpUMHX npuMecel H crymeHuaTyio pekTudukaupuio. Ilpomecc cioxen u B
annapatypHoM O(QOpPMIEHHH BCJIe[CTBHE BHICOKOH peakUHOHHOH cmocoGuoctH TiCl
H HeOGXOAMMOCTH NOJIHOH repMeTH3alHH anmapaTyphl. ’

Huokcup tarana u3 TiCl, MoxXeT GHTH moONyueH TpeMs crnocoba-
MH: THIPOJH30M BOJHOTO PacTBOpPa, napod)asHbIM TCHAPOJH3OM H
CXKHIaHHEM B KHCJOpOJE,

Cnoco6 runponusa BogHHX pacrBopos TiCls npakrHueckoro 3ua-
YEHHS] He HMeeT, TaK KaK OTXOJOM €ro sIBJSeTCS XJOPOBOZOPOAHAS
KHCJIOTa ¢ KoHUeHTpanue#t 10—15%, koropas xe maxomur mpume-
HeHus.. Kpome TOro, pyTHABHH A IMOKCHI THTaHA, MOJYYEHHBIR STHM
CIOCO6OM, 3HAYUTENBHO YCTYNAeT MO CBOHCTBAM PYTHNY H3 CEPHO-
KHCJIBIX DacTBOPOB.

ITapodasnuifl THAPOJIH3 MPOTEKAET C ONHOBPEMEHHHIM 0GE3BOXKH-
BaHHEM NPOAYKTOB ruaposnusa npd 300—400 uau 900—1100 °C. Stum
CMOCO6OM MOKHO IOJYUHTh NHOKCHJ THTAHA C BBHICOKHMM ITHMIMEHT-
HBIMH NOK43aTeNsIMH KaK aHAaTa3HOH, Tak H PYTHJIBHOR MoauHKa-
nud. OgHakKo H 3TOT CHOCO6 MPAKTHYECKOrO 3HAUEHHS HE HMEET.
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HauGonbmee nmpuMenenne uMeer cmoco6 cxuranusi TiCly B kuc-
Jopofie:

TiCly + 0y~ Tio, + 2Cl,.

Sra peaxnus Heo6paTtHMa. Ee npoBoasiT B MPHCYTCTBHY H3GHITKA
KHCJIOPOJQ, NMPHYeM NOCJeJHHI MPeXBAPHTENbHO OCYLIAIOT BO H30e-
XKanve ob6pasopanus HCIl. Buinensommuiics nps 3TOM XJOp BHOBb
HCIOJIb3YI0T npH noJydeHHn TiCly M3 THTaHConepiKamiero CHpPbS.
HcnosbsoBanue xjopa B 3aMKHYTOM TeXHOJIOTHUECKOM [poliecce
ABJIeTCS GOJBIIHM MPEHMYIIECTBOM 3TOrO Cnocofa, MOCKOJbKY NaeT
BO3MOXKHOCTb Pe3KO COKPATHTb KOJHYECTBO OTX040B. CiXKHranHeM
TiCly B kHCJOpOZe MOXKHO MOJNYYATh AMOKCHJ THTaHa KAaK aHaTas-
HOH, T4K H PyTHJbHOH MoaHdHkauHH. [lepBriil monyyaercs mpu TeM-
nepatypax 1000—1100 °C, a sropoit — npu 1300 °C.

ITponece noayuenns nurmenta cxurandeM TiCly B KuCJIOpOZe OYeHb CJAOXKeH,
TAK KaK BCJENCTBHE BRICOKON CKOPOCTH DEaKLHH BO3MOXKHO OGpasoBamue TiO, ¢
AedekTHOH KPHCTaJJIHYECKOSi pelleTKOH H GOJBIIOK NOBepXHOCTHOM aKTHBHOCTHIO,
Ilpu BhicOKOH TeMnepaType o6GpasylONlHecs YACTHLLI NUIMEHTA CKJIOHHH K arpe-
rauMH H cnekaHmio. JIna oGJeryeHus peryJHpOBaHHs npoliecca MOXHO pasbas-
JAATb KHCJOPOJ a30TOM, HO 3TO JAHKTYyeT HeOGXOAuMOCTb pereHepallHd XJopa H3
€ro CMecH ¢ asoTOM.

Hs-3a cuabnoro koppoaupyiomero paeficrsua TiCly u xJopa amnapaTypHoe
otdopMIeHHe Tnpoliecca TakkKe OKasHBaeTcsl CJOKHEM. OCHOBHHME BHAaMH anna-
parypu sBasioTcs Henaputean TiCly, neperpesatesn mapoe TiCly ¥ kuciopona,
rOpeJIKH, peaKIUOHHEIE annapaThl H yJaBJHBAIOIHE yCTPOHACTBA.

B Hacrosmee BpeMs B KauecTBe HCTOYHHKOB HarpeBaHHs HanboJbliee 3HAYe-
HHe HMEIOT NJ1a3MOTpOHbI. JIJf moJyuyeHHS NJa3Mbl HCHOJb3YETCH BOJbTOBA AYTa
HAH MHAYKUHOHHHA cnoco6 Harpesa. [IpuMeHeHHe ‘na3MOTPOHOB HaeT BO3MOXK-
HOCTb HCKJIOUHTb HCIOJb30BaHHE TNeperpesareliefi KHCJAOPOZa, 9TO 3HAUMTEJBHO
ynpomaeT anmnapaTypHoe odopmienue npouecca, Kpome Toro, mpu HCnoJab3oBa-
HHH TJa3MOTPOHAa MOXHO BapbHPOBaTh B LIHDOKHX NpeJieNax TeMOepaTypHhie yc-
JIOBHS TpoLecca H, cJeJOBaTe/bHO, CBOfCTBA MHIMEHTA.

OTx0xaMH NMPOH3BOACTBA AHOKCHAA THTAHA OMHCAHHBIM CIOCO-
GOM SBJIFIOTCSA CTOYHBIe BOJAH Tda3004HCTKH, OHH IpPeaCTaBJSIOT CO-
Go#t 10%-Hy10 XJIOPOBOJOPOXHYI0 KHCJIOTY H PACTBOP THIIOXJIOPHTA
kajbiusa. KonHuecTBO 3THX BOJ cocTaBJjisieT MeHee 1| T Ha 1 T roto-
BOTrO NPOAYKTA.

Mpumenenue. TTMrMeHTHHIA AHOKCHI THTAaHA NPHMEHsieTCs IpH
H3TOTOBJIEHHH NJACTHYECKHX MACC, Pe3HHH!, Gymard H T. 1. HMcnoss-
3yeTCst OH TaKXe B TeKCTHJbLHOH, PafHO3/eKTPOHHOH, MeTaJJypru-
gecKoil, CTEKOJbHOH H APYTHX OTPAC/IAX NPOMHILIEHHOCTH. OnHako
OCHOBHAsI Macca JHOKCHAA THTaHa (oxoso 60%) ucmoansyercs st
MHTMEeHTHPOBAHHS JIAKOKPACOYHbIX MATEPHAJIOB, B TOM 4YHCJe H BO-
03MYJbCHOHHBIX.

B 3aBHCHMOCTH OT HA3HAYeHHs BHIIYCKAIOT pAas3/jHYHble MapKH
MHCMeHTHOTO JHOKCHAA THTaHa ¢ NOBepPXHOCTHOH o6paloTkoil (Mo-
nuoukanuei) uan 6es Hee. HanpuMep, anarasubiii JHOKCHJI THTaHa
Mapku A-1 6e3 mOBepXHOCTHOH 0OPAaGOTKH MPHMEHSIOT AJSA MOKPHI-
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THH BHYTPH NoMellleHRH, a THOKCHA THTaHa MapkH A-01, o6paboran-
Helll coenunenusaMu Al u Si, — Aas NOKPHITHH KOXKH. PyTHnbHBIH
JMOKCH] THTaHA MapkH P-1 6e3 moBepxHOCTHOH 0O6PAGOTKH MpexHA-
3HAYeH IJiIT «HEOTBETCTBEHHHIX» HAPYXHBIX MOKPHITHIH; Mapky P-01,
obpabotanHuii coefMHeHusaMH Al ¥ Si,— 1Js HOKpHITHE CpexHeh
armoctepocTofikocTH; mapku P-01, o6paGorannsii coexnHeHHsMA Al,
Si v Zn,— a1 HapyXKHBIX MOKPHITHH C BHICOKOH aTMoc¢epocToii-
KOCTBIO.

Llunxosuie 6erura

CpoiicTBa. 1inHKOBEE Gesnuia MO XMMHYECKOMY COCTaBY IPEeACTaB-
JAI0T cOO0H OKCHI LHHKA, copepXKaHHe KOTOPOro B 3aBHCHMOCTH OT
cnocofa moJyuYeHHsT MOKeT cocTaBsaaTh oT 91 10 99,7%. OCHOBHBIMH
npumecamu sBasores okcHan Cd # Pb, a TakXke BoAOPacTBOpHMEIE
cosH, liBeT MUHKOBHX (€/HJ ¢ MAKCHMAAbHLIM cofiepkanteM ZnO —
uncTo-6enbii. I[IpuMecH mpHaaloT UM XenToBaThiél 0TTeHOK. [IpH Ha-
rpeBaHUH GeJBIl 1BET MePeXOAHMT B XKeJTHH, a MPH OXJNAKISHHH —
BHOBb BOCCTAHABJHBaeTCH.

lunkoBbie GesHsIa PACTBODPAIOTCA B HieJOYax H KHCjJoTax. Ha
BO3JIyXe OHH IOTJIOIIAIOT XHOKCHJ YTrJIepoAa, o6pasys kapOOHAT UHH-
kKa. PearupyroT nNHHKOBHE GeJHIA H CO CBOOOXHHIMH KHPHHIMM KHC-
JIOTAMH MAacJoCOoAeDPKANNX IJeHKOOOPa3yomKuX BelleCTB, 06pasys
MBLJ1a, KOTOPBE YJYYIIAI0T 3aNIUTHbIE CBOACTBA JIAKOKPACOYHOTO II0-
KpbeTHS. CPOK C/1y2KOB TAKOT'O NOKPHITHS YAJHHAETCS TaKkKe 3a CYeT
TOTO, YTO OKCHJ IIMHKA B3aHMOJEHCTBYET H C HH3KOMOJIEKYJISIPHEIMH
KHMCJIOTaMH — IPOJAYKTAMH AECTPYKIHH IJIEHKOOODA3yIomero Bere-
ctBa, CmocoGHOCTh 06PA30BEBATD [{HHKOBEE MblJid MPHBOJIHUT K YJy4-
IIEHHI0 CMAUYHBAEMOCTH IMHIMeHTa, o6JieryaeT JHCIEPrHpoBaHHe ero
B IIJIEHKOOG PA3YIOMIUX BellleCTBAX H CMOCOGCTBYeT 06Pa30BaAHHIO MPO-
CTPAHCTBEHHBIX CTPYKTYP B KPAackKax, 4TO NOBHIIIAET HX CTa0H/ib-
HOCTb.

M 3-3a xHMHUECKOH AKTHBHOCTH LHHKOBble 0OesiHJia He MOTYT MpH-
MEHATBCH A MATMEHTHPOBAHHS IIJIEHKOOOPA3YIOIHX BelleCTB C Mo-
BHIIEHHHIMH KHCJIOTHBIMH YHCJIAMH, IOCKOJBKY B 9TOM Clyyae Mo-
}KeT IPOH3OHATH 3arycTeBanHe KPackH.

VkpoiBHCTOCTD UHMHKOBHX Oesaun 110—140 r/m%, macnoemxocTb
12—16; noxasatens npesnomnenus 1,95—2,05; miaotnoctsb 5500 kr/ms,

dopma H pasMep YACTHIL IHHKOBHIX Oe/IMJ 3aBHCAT OT cmocola
nosyuenus. B cBoio ouyepenb (popMa H pasmep YACTHI, CHJIbHO BJIHS-
IOT Ha cBolicTBa MHrMeHTOB. BesHsaa ¢ oueHb BHICOKOH CTENEHLIO
JHCIEPCHOCTH 00J1a7al0T NOBHIIEHHOH (POTOXHMHYECKOH AaKTHB-
HOCTbIO, KOTOpas 00YCJOBIHBAET MeJeHHe MOKPHTHHA. OnTHMANbHEL
pasmep 4acTHI, IHHKOBBIX GeJsIHJ, NPHMEHSEMBIX B JIAKOKPACOYHOMH
npowmsiiienHoctd,— 0,4—0,6 Mxm. IIpu Taxko# AHcnepcHOCTH MeJe-
HHe IOKPHLITHS MPOXOAHT B He3HAuHMTeNbHOH cTemend. HMronbuaras
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(opma 4acCTHI TakKe CIOCOOCTBYET NMOBHILIEHHIO aTMOC(HEPOCTOAKO-
CTH TIOKPBITHA.

CpoficTBa NHUHKOBHX OesJHJ BO MHOTOM 3aBHCAT OT cmoco6a HX
nonyueHus. [logpo6Hee 06 sTOM OyAeT CKa3aHO HHXKeE.

IIuuKOBHE GeNuIa HETOKCHYHB, OJHAKO NONajeHHe HX B Opra-
HU3M YeJioBeKa He 6e3BpesHo.

Monyuenne. ChipbeM AJI51 NMOJNYUYEHHS ITHHKOBHIX O€JIHJ CJOyXaT
AM60 MeTaJJHYeCKMA IIHHK, JHG0 IHHKCOAepXKailHe pyabl (CMHTCO-
HHT) H Pas3/HuHble OTXOMH, coiepxamiue 10 30—509% okcuma uHH-
Ka. B 3aBHCHMOCTH OT BHIa HCXOJHOTO CHIPbSl pa3/HYalOTCs H Me-
TOJbI MMOJIyYeHHS MHIMEHTa.

ITonyueHHe MHHKOBHIX GeJsiHJ H3 METaJJHYECKOrO IIHHKA CBOJHT-
Cf K MJIABJICHHIO H HCHAPEHHI0 IHHKA C MOCJENYIOUIHM OKHC/IeHHeM
IapoB KHCJIOPOAOM.

OnHOBPEMEHHO MPOHCXOAHT M OKHCJEHHe MapOB COdepIKalHXCs
B MeTaJsHuecKoM 1HHKe npuMecell Cd u Pb. [IpucyrcTBHe 3THX npH-
Mecefi TIPHBOAHT K YXY/IIIEHHIO I[BeTa H JPYTHX CBOMACTB MHIMEHTA.
[TosToMy B KauecTBe HCXOJHOIO Chipbsi HEOOXOJHMO HCIOJb30BATh
MeTaJlIHYeCKHIl [THHK OueHb BLICOKOH cTeneHH 4uCTOTH. OGBIYHO 3TO
3JIEKTPOJIMTHUECKHA IHHK C COZep:KaHHeM OCHOBHOTO BellecTBa OT
99,95—99,98% . Hnoraa ucnosb3yeTcss NHHK MeHblIed CTeNeHH 4HC-
TOTH C CoAepiKaHueM nHHKa 98,7%.

[lnaBieHde W HMCnapeHHe IHHKA NpPOBOAATCA JHOO B Mydensx,
JIUGO BO Bpanlaomuxcs 6apabaHHbIX neyax.

Mydens npepcraBaser coGoff NOAMA NHAHMAP H3 OTHEYNOPHOTO Marepua-
na. C ofmoOfil CTOpOHbl OH 3aKPHIT KPHIMIKOH, ¢ APYrod — HMe€eT OTBepcTHE JJIst
3arpysKH METaJJIMYeCKOTO UMHKA H BHIXOKA ero mapoe. Muorma ucmonbayiorcs
mydenn Apyrofi GopMH (0BajbHElE, C IJIOCKHM Auniem). Mydenn ycranaBiupa-
I0TCS B CIellHaJbHble Tledd B ONHH HAM gBa psaxa. ducno Mmycened B oxuof neun
MoxeT gocrurath 28. HarpeBaoT mMydenH npoxyKTaMu cropaHus TOIVIHBA (Yalle
BCero NpHpomuOro rasza) c¢ remmepaTypoit 1300—1500 °C. TomauBo cxuraior B
ropesikax, PacloJOXeHHBIX, KaK NpaBHlo, ¢ ofoHx TOpHOB meud. Merannnyeckuit
IMHK B BHJE CJHTKOB (4ylleK) BpYUHYIO 3arpyxaercd B Mydesan depes KaMepy,
pacIo/OKEHHy0 B IepefHelfl yacTH Deyn. JTa Kamepa HOCHT HAa3Bauue OKHCMH-
TeNbHOR («OKHC/HTeNbHbIH KOJOJEI»), IOCKOJbKY B HEH IPOHCXOIHT OKHCJIEHHe
napoB UMHKA KHCJIOPOZOM BO3ZyXa, KOTODHH momajgaer B KaMepy 3a cuer NOJA-
coca.

[peumyuiectBoM Myde bHLIX Nedyedl ABAseTCS TO, YTO Dapbl NHHKA H OKCHJ
LMHKA He CONpPHKAcalTcd ¢ DPORYKTAMH CropaHHs TONAWBA, BCAEACTBHE 4ero Io-
AyyaloTcA Geauna BECOKo# crenenu umcrorth (mo 99,0—99,7% ZnO). K uenocrat-
KaM MydeabHbIX medeli MOXHO OTHECTH: HEBO3MOXKHOCTH DeryJHpoBaTh NpPOLECCH
OKHCJEHHS W HCIapeuus, pyuuble ONEPAnMH 3arPY3KH IHHKA, HU3KHH Tennosoll
K03 ULHEHT NOJe3HOr0 NeHCTBHA NEYH H AP. )

Bpamawomasncs GapaGaunas nedb (BHyTpemnuit AnaMerp Gapa-
6ana 0,8—1,1 M, gouua 1,7—2,5 M) wu3roraBiuBaeTca H3 CTalu U QyTepyercs
OFHEYIOPHEHIM KupnuyoM. Dapalam DpHBOZAT BO Bpamenue ¢ dacrorofi 0,5—
1,0 o6/MHE chnemManbublM NPHBOJZOM. B TOPLOBHX KpHIUIKax 0apal0ana HMEIOTCS
OTBepCTHA. B OZHO M3 HHX 3aTrpyKaeTcsl METaJNHYeCKHH ImHK, B APYroe — mocry-
NaoT NpOAYKTH cropauus TomauBa. [lapw nuuka Bbixogar u3 Gapabauma u mona-
al0T B OKHCIHTENbHYIO KaMepy, pacCIOJOXKEeHHYHO CO CTODOHB 3arpysKH WHHKA.
B Gapafaue Ha NOBepXHOCTH DACIVIABJEHHOTO LHHKAa 00pasyercs NNEHKA OBCHAR,
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KOoTOpas 3aTPyRHAET ero Hcnapenne; IpH Bpamennn Gapabana sTa nJjenKa pas-
pyiiaetca. Kpome Toro, mpu BpallleHHH pacnyaBleHHbIH LHHK pacTeKaeTcs, 4TO
YyBEJHUYHBAET NMOBEPXHOCTb (3epKajio) HcmapenHs. DTO B CBOIO ouepenb 06YCJIOB-
JHBAET YBeJHUEeHHE NPOH3BOJHTENBHOCTH NEUH.

3arpyska uuuka B 6apaGad MOXKeT NpPOBOAHTbCA BPYUHYIO HIM MeXaHuue-
CKHM CHOCOGOM ¢ NOMOIbI0O ABTOMATHYECKOH IUTAMTH H BEPTHKAJbLHOIO MNYJbLCH-
pyomero kouBefiepa. Bbiim Takke NpeAnpuMATH NONLITKH 3arpyxaTb HHHK B
NpeRBapHTeNbHO pacnyaBjennoM BHAe. K mepocratkam Gapabanuofi meud clexyer
OTHECTH TO, 4TO Ha ee (yTepOBKe MOCTenmenHO OTKJARbIBAETCH NJIOTHBEIA CloH
IINaKa, COCTOAIMMA IJiaBHBIM o6pa3oM u3 okcuAa uuuka, OGHYHO pas B cMeHy
HJIH CYTKH CTeHKH NI€YH OYHINAIOT OT 3TOfi «IyOH» BpYYHYIO ¢ IOMOIIBIO CKpeO-
ka. OfHako 5TOT CNOH HaKaNJHBAeTCA C TeYeMHEM BpeMEHH, YTO0 HPHBORHT K
yMeHbIIEHHIO pabouero TMpOCTPaHCTBA NEYH H yTAXKeleunio ee. B cBow ouepexb
9T0 0OyC/OBJIHBaeT NOBBIIEHHBIH pPAacXoX SJMEKTPOSHEPIHH Ha BpallenHe MeyH.
IlostoMy uepes Kaxpwle 5—8 cyT. (HHOrza pa3 B MeCAl) nedb OCTaHaBJHBAIOT
H OYHIIAIOT ¢ NOMOINLIO NHEBMOMMCTpyMenTa HAH ¢pesel. TIpH uyucTke meun
TONKY H OKHCIHTEJbHYIO KaMepy OTBOAAT B cropounl. Has stoif uenu tomka pe-
JlaeTCA OTKaTHOH HJIH NOJBecHOH, a OKHCJIHTeNbHasd KaMepa — OTKaTHOH.

HecMoTpsa ma To 4yTo no xadecTBY meuHble Gesinyla MECKOJNBKO YCTymalOT My-
PenbHEIM, Ipouece NPOH3BOACTBA BO BPAIIAIOIIHXCA Neyax sBAAeTCA Gojee mpo-
TPECCHBHBIM H3-32 HENDEPHIBHOCTH HCNADEHHA LHHKA H BO3MOXKHOCTH YIPAaBJEHHA
IPOLECCAMH OKHC/IEHHA, YTO OGYCJOBJHBAET CTaGHJBLHOCTL CBOHCTB MOJAyYaeMoro
TPoAYKTa, NPH 3TOM obecneunBaeTCss MexXaMH3allusl 3arpy3skH METalH4YeCKOro
HUHKA B meyb. KpoMe TOro, 3HauHTesNbHO CHHXKAETCH DACXOA TOMJIHBAa M yJay4lla-
IOTCA YCJIOBHA TPyJa 06ciyKHBaINEro IepcoHana.

OGpasoBaBmascs B OKHCAUTENbHEIX KaMepax CyCNEH3us UHHKOBHIX GENui mo-
nmagaeT jajee B CJOXKHYIO VJIOBHTENbHYIO cucTeMy. HemocpecTBenno mocsie OKHC-
JUTebHOH KaMephl CYCIEH3Hs NOCTYNaeT B YPaBHHTEJbHYIO (pacIIHpHTENBHYIO)
KaMepy, Tae ocaxjawoTrcs rpyboxHcnepcunie yacTaunl. OceBline B GyHKepax 5TOH
KaMepH YacTHIH UHMHKOBBIX GeNnuJ HaKalJMBAIOTCH M NEPHORUUECKH BHITPYKAalOT-
€. DTOT MPOMEXKYTOUHHEIA NPOAYKT («KaMepuble Gennna») MOKET HCIOJNb30OBATh-
cd CaMOCTOATeNbHO HMJH NOOaBNATbCA K TOTOBOMY NPOAYKTY. B ypaBuuTenbHOR
KaMepe B3Becb Genmdl oxaaxpaerca no 800 °C u 3areM mocTynaer mo GenHJaonpo-
BORY B CHCTeMy (uAbTPOB. BenunonpoBoj HMeET [OCTATOYHO GOJABIIYIO JIHHY
(250—350 M) gmna obecmedenus oxJaaxzAenus cycmeusurn no 100°C. Tio xoxy
GennaonpoBoja MOTYT GHITb yCTAHOBJIEHH IIHGEPH JJSi MOJACACHIBAWHS Hapy2KHOTO
XOMOJHOTO BO3ZyXa. B ToM ciyuae, KOrza TeMmeparypa CycneH3um Genma mpe-
BeicuT 100 °C, BO3MOXKHO 3aropande TKaHeHl YJNOBHTENbHBIX (HABTPOR.

Oxnaxnennas B3BeChb IHHKOBHX GeJHJ MONaJaeT B CUCTEMY PYKABHLIX (GHIbT-
POB C aBTOMAaTHYECKHM BCTpAXHBaMHeM, Bennna ocemaioT una ¢unabrpylomell nepe-
TOpOJNKe, a8 BOSAYX NDOXOJHT uepe3a Hee M BhIOpachIBaeTcs B aTMocdepy, Ipex-
BapUTENbHO NpOHAA UHKJIOH H (HABTD AJNA MONOJHHTENBHOH OYHCTKHM OT TBEpIHIX
yactun. Benuna u3 ykazamueix QuIbTPOB CHCTEMON IIHEKOB H 3J€BaTOpOB NOAa-
I0TCA MA@ aBTOMaTH3HPOBAHHYIO YIAKOBOYHYIO MallHHY.

IurkoBrie Genuna, nmosyuennsie B OapaGaumubix BpaIm@iOluXcs peyaX, HMEIOT
Meublllyio CTeleMb RHCIEPCHOCTH, YeM Oennna, DONydYeHnhle B Mydenbubix Ieuax,
OXHAKO BCJeHNCTBUE Hrosbuyatofi GopMmul uactun neunnix Oenamn onum o6napaior
Meubllell (POTOXHMHUECKOH aKTHBHOCTbIO. IlOCKONBKY NpOLYKTH Cropauus TOI-
JlEBa CONPHKAcaloTC B MeYH C PACHJaBJeHHBIM ILHHKOM H €ro mapaMmu, NeYHble
Oeuna HMEIOT HeCKONbKO XyaliHe NOKa3aTelH MO XHUMHUYECKOMY cocTaBy, ueM
Mydenbunie. Tak, comep:Kanne OKCHEa LHHKA B meyublx Genmnax 98—99Y%, co-
enuuenul csmuna (B nepeciere #Ha PbO) —0,1—0,3%, BomopacTBOpuMHIX CO-
nefl — 0,4—0,5%.

OTxozamMH NpOM3BOACTBA L(MMKOBBIX Genun, KaK MydeNbublX, TaK H NEUHLIX,
SIBNAIOTCA Cephlff OKCHJA IMHKAa ¥ NMOAAyBajbuble 1naku. Ilo xuMHueckoMy cocTa-
By 3TO B OCHOBHOM OKCHJ LHHK2 C NPHMECAMH MeTa/JH4eCcKOr0 IMHKA H JAPYTHX
MeTajIoB. DTH OTXOAbl HCIOMB3YIOTCS B NPOH3BOACTBE JNHTOMOHA,
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Puc. 5.15. Texuosorudeckass cxXeMa NpPOW3BOACTBAa HHHKOBHX Geius BO Bpaulaio-
muxcsd 6apabaHHHX meyax:

1 — ppamamplllasics GapaGanHaa Neub; 2 — OKHCAHTeNbHasA KaMmepa; 3 — TONKa; 4 — ypaBHH-
TeMbHasa KaMepa; &§-- GenusaonpoBOj; 6 — BO3AYXOAYBKA; 7 — DYKAaBHHA (uabTp; 8 — IIHEK:
9 -~ 3neBaTOp; 10 — yNakOBOYHafA MAaIIHHA; I] s~ BEITAXKHOA BEHTHAATOD

Ha puec. 5.15 npuBejena TexuoJoruueckass cxemMa NPOH3BOACTBE
IHHKOBHIX OeJIHJ BO Bpaulamomuxcsa 6apabaHHbIX Mevyax.

Meraannieckull UMHK 3arpyxaercs B GapalaH Bpamawoomlefica meun I uepes
okucautesbuyio Kamepy 2. Ilpupozumii ras cxuraercs B Tonke 3 W mocrynaer
B paGouee mpoctpaHcTBo meud. CycmensHs OKCHIAa LMHKA H3 OKHCJIHMTeNbHOH Ka-
MepH 2 mocTynaeT B ypaBHHTENbHYId KaMepy 4 u 3aTeM — B OeJHJIONPOBOA &.
Ynasnuanue GeliMii OCYIUECTBJAeTCA B PYKaBHHX ¢GuabTpax 7. TOTOBHI NPORYKT
mHexoM 8 H sseBaropoM § momaercd B ynakoBouHyilo Mammuny 0. Jpuxkenue
cycneHsuu Oesinsl B YJOBHTENbHOH cHcTeMe oOecneynBaeTcsi BOSLYXOAYBKOH 6
BHTSKHHM BeuTHastopom 11

[TonyueHHe LMHKOBHIX OeJiHJ U3 LHHKOCOLEPIKALIero CHpba mpe-
JycMaTpHBaeT NpPOKa/IHBAaHHe CHIpbS B CMeCH C yrjeM NpPH TeMnepa-
type okoso 1300°C. IIpn 3TOM NPOHCXOAHT BOCCTAHOBJIEHHE LHHKa
0 MeTaJTHYIecKoro, ero niaas/jeHde U Henapenue. [locne storo napu
LHHKA OKHCJSIOTCS KHCJIOPOJOM BO3JYyXa, H 06Da30BaBILHUACA OKCHA
IHHKA yJaBJIKBAIOT [0 PACCMOTPEHHOH y¥Xe Bhille CXeMe.

JIJ1 BOCCTAaHOBJIEHHS, NJIABJEHHA H HCIapeHUs] LIHHKA B HACTOA-
ee BpeMsl HCIOJB3YIOT MedYd HelNpephBHOrO NeHCTBHSA ¢ ABHXKYUIeH-
cA KOJIOCHHKOBO# pemeTKO#. [TockonbKy mponecc npoTekaer B TBep-
Joit ¢asze, HCXonHOe CHIPbe H YroJb TIIATeJNbHO H3Me/byaioT, cMe-
MIMBAIOT B HEOOXOAMMOH MPOMOPLHH M 3aTeM BHOBb H3MeJbYalorT.
JIns cHHXKeHHS MBlJeHHs!, TOTePb CHIPbS U yJAy4IUeHHA YCJOBHI Tpy-
Jla MOArOTOBJeHHAs IUHXTA OGPUKeTHPYeTCs WJH rpaHyaHpyeTrcs. ITh
OpUKeTH WUJH FPaHyJb NOAAITCH HAa HENPEPHIBHO ABUXYIYIOCH KO-
JIOCHHKOBYIO peHieTKy cO cJoeM packanenuoro no 1250—1300°C
yras (TakXke GPHKETHDOBAHHOTO HJIM TDAaHYJMPOBAHHOro) B pabo-
el KkaMepe IeuH, rje H MPOHCXOAHT BOCCTaHOBJ/eHHe, NJaBJeHHEe B
HcmapeHue LHHMHKA. YacTb 3THX 1apoB OKHCJAAeTCs B pabodell KaMepe
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KHCJODPOAOM BO3/yXa, KOTOPHH NOARIOT uepe3 AyTheBhle Kopoba.
O6pasyomascs CyClneH3Husa NMOCTYNaeT 3aTeM B OKUC/JAHTEJNbHYI Ka-
Mepy, Tle ocTaBuIdecd Maphl HIHHKA JOOKHUC/SIOTCS,

BMecTo yrisi B KadecTBe BOCCT2HOBHTE/S B IPOH3BOACTBE I{HH-
KOBBIX 6e/ldJ1 U3 LHUHKOCOJEepKallero CHpbi MOIYT GbITh HCIOJB30-
BaHbl MPOAYKTH CrOpaWHs MPHPOJLHOro rasa. Metox sToT mepcrex-
THBEH, TaK KakK M03BoJfeT MoJy4yaTh GeJinjia BLICOKOH CTeleHH NHUC-
fIePCHOCTH C COlepXKaHHEM OKcHIa HHKa 98—99%.

WsBecTHH # ApDYyrHe cmocoGbl MOJNydYeHHS HUHKOBHIX OGeJNHJ H3
IMHKCOAepKamero CHpbA, B TOM UHCJE H T'HIPOMETasypraueckue
crnoco6bul. [locneqnye B mepcleKTHBe MOryT HAHTH NPOMHEILLJIEHHOE
npHMeHeHHe, MOCKOJBKY ChIpbeM B HHX CJAYXKAaT OTXOABl IBETHOH
MeTalaypruu,

Jluronon

JIuTOMOH mpejcTaB/isieT cO60/i MeXaHHUECKYIO CMech CyJb(HIa IHE-
Ka u cyinbara 6apus ZnS+-BaSO, EcaH 3T KOMNOHEHTH Haxo-
ISITCSE B 5KBUMOJIbHOM COOTHOLIEHHH, JINTOIOH HAa3bIBAIOT «HOpMAaJsb-
HbM». JIUTONMOH Xe ¢ GOJBIIHM KOJHUeCTBOM ZnS HOCHT Ha3BaHHe
«BHICOKOMPOLEHTHOT0», a C MEHbIIHM — «HH3KOIPOLEHTHOTO».

Csoiicrsa. [TurmenTHEle cBOfCTBA JIMTOMOHA 3aBHCAT OT COAEP-
JKaHHSl B HeM ZnS: ueM OHO BHIIle, TEM JIydIle CBOHCTBA NMHIMEHTA.
Huxe mpuBOASATCS CBOHCTBA HOPMAJLHOIO JIATOMOHA: ILIOTHOCTH
4300 kr/m®, nokasateanr mpesomaenus 2,0; macsnoeMKocTb 11—15;
ykpoiBHcTOCTh 110 r/M2%; pasmep wactun 0,5—1,0 mxM. JluTonon me-
JIO4EeCTOEK, HO He CTOEK K JefCTBHIO HeOpraHHYeCKHX KHCJOT, KOTO-
prie pasfaraior ero ¢ BujiesienneM H,S.

OCHOBHHIM HEJOCTAaTKOM JIHTOIIOHA SIBJSIETCS €r0 UyBCTBHTEJIb-
HOCTb K JeficTBHIO ¢BeTa. B mpucyTterBuu ZnO, Baard ¥ BOLOPacTBO-
PHMBIX COJIefi MPH KOPOTKOBOJHOBOM OG/YYEHHH MHIMEHT TEeMHeeT
B pe3yJ/ibTaTe BOCCTAHOBJIEHHS LHHKA 0 METAJIMIECKOrO COCTOSHUS.

[IpenMyuiecTBOM JIHTONOHA ABJSAETCS TO, YTO OH CONEPXKHUT 3HA-
YuTeJbHO MeHblle HHKA, YeM LHHKOBHIe 6eJJia, U MOTOMY JeLleBJe.

Hoayuenne. CelppeM 1151 MOJYYEHHs JIATOMOHA CJAYKAaT LHHKCO-
AepKaide oTxonbl (060KKeHHble LHHKOBBIE KOHLEHTDATH, OTXOIH
NepepabOTKH JIOMA LBETHHX MeTaJlJI0B, MPOU3BOJACTBA LUHKOBHX Ge-
Jua M 1p.), OPUPOAHBIK cyabbaT 6apusa (Taxenbit mmar, wid Ga-
PHT), YyrOJlb U CepHas KHCJOTA.

JIMTOMOH MOAYYal0T KOMGHHHPOBAHHEIM OCAJ0YHO-MPOKAJOUHHIM
cnoco6oM. TexHOJOrH4IECKH T IPOLIECC COCTOUT H3 TPeX OCHOBHHIX CTa-
IWil: moJiyueHHe PacTBoOpoB cyabduna 6apHs; MoJydeHHE PacTBOPOB
cynbdaTta LUMHKA; Ocax/JeHHe JUTONOHa-nonypabpukata H mepepa-
60TKa ero B rOTOBHIHl MIPOAYKT.

Cynnbuy Gapus NONMYHal0T BOCCTAHOBJEHHEM NPHUPOJUOrO Cyabdara Gapus
{TAxkenoro mmara, uix 6apura) B NPHCYTCTBHH yIyis B TPYGuaTHX BpaialoUIHX-
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cs mewax npd 900—1000 °C:

BaSO, + 2C ~ BaS + 2C0,.

[MoayueHHBIA moc/e BOCCTAHOBJEHHA NJaB COXEPKHT KpPOMe OCHOBHOTO Be-
mectBa (75—77%) npyrue coenuneHus Gapus (BaCOs BaSiO; u ap.), uekoro-
DhIE KOJHUeCTBAa HeBOCCTAHOBJIEHHOTO OapHTa, KpeMHeseM, yroab W xp. [lras moa-
BepraioT MOKPOMY H3MeJbueHHIO B IIapOBO# MeJbHHIE W BHIUIENaYHBAHUIO BOLOH,
B pe3yabTare 4ero BaS mepexoiuTt B pacTBop. MexaHuyeckse IpHMecH OTHENAIOT
OT pacTBOpa OTCTaHBaHHeM M (HUILTpOBauMeM, a pacTBop cyibduna Gapus (co-
nepxanne BaS cocraBasier 140—150 r/n) moctymaer Ha ocaXienue JHTONOHA-
noaydabpukara.

s moayuenus pacTBopa cyibpara LHHKZ HCNOMb3yercd LHHKCOAEpXKAlIee
CchHIpbe, KOTOpOE BKJIOuaeT COeJHHEHHs HHHKA (B Tepecuere Ha MeTaJNIHIeCKHH
uuik) zo 70—80%, a takxe mpumecu (Fe, Al, Mn, Cd, Ni, Cu u mz.). 3o
cHphe O0OpaGaThiBaercs DPacTBOPOM CepHOHl KHCJOTE ¢ KOHIeHTpaused 180—
200 r/a. Ilpu stoM B pactBop mepexoasar cyiabtarst Zn, Fe, Mn, Cd, Ni, Cu.
Ecad B chipbe NPUCYTCTBYET CBHHel, OH ofpasyer cyindar cBHHHA, HEPACTBOPH-
MBIl B DAaCTBOpE CcepHORt KHCHOTH W ocraiomuiics B ocagke. Okcuanl oJoBa He
B3aHMOJeACTBYIOT ¢ cepHofl KHca0TOd. B ocazke ocraporcs U APyrde HepacTBOpH-
Mble TPHMECH CHIPEA, DTOT OcafOK OTOHILTPOBHIBAIOT M HANpaBJsiOT Ha 3aBOAH
UBETHOHA MeTaJLIypruH. .

OcBer/ieHHb pacTBOp cyabpara UHHKAa OCBOOOXKAAOT jallee OT NpHMecek
npyrux MetannoB. IIpuMecd Kelesa BHIBOZAT H3 pacTBopa B BHAe O0CajnKa
Fe(OH)as. Jas storo Kele3o npesBapHTENBHO TEPeBOAAT H3 [ABYyX- B TpeXBa-
JIEHTHOE CcOCTOsiMHe. B kadecTBe okucaurenefl MOTYT HCIOJMB30BaThCcsl KHCHAODOA
BO31yXa, NepMaHraHat Kajus, OequibHas H3BeCTh, THOOXJODHT HATpUA. Yame
BCEr0 NPHMEHSIOT THIOXJODHT HaTpHs, KOTOPh modyuyalor M3 OenHJsbHOR H3Be-
CTH HeNmOCPEACTBEHHO B IiEXE.

OxHOBpEMEHHO € YyJaJieHHEM JKese3a PacTeop cynbbara IHHKA OYHIIAETCS
H OT coeiHHeHHH MapraHua. Buinazalouidi IpH 3TOM OCaAOK, ABJISIOUHACA OTXO-
JIOM TIpOU3BOACTBA, OTOHILTPOBLIBAIOT.

Or npameceit cosiien Cd, Ni u Cu pacrBop cysbdaTa IHHKA OYHIAIOT BOCCTa-
HOBJIeHHeM HX AO MeramioB. HJs 3TOro K pacrBopy n00aBJAIOT IHHKOBYIO NHJIb.
O6pasopaBimiicss 0caZoK OT(HILTPOBHLIBAIOT K HAampaBasiloT Ha mepepalOTKy Ha
3aBOIbl LBETHOM MeTasiypriu. OUHIEHHHIH JKe DAacTBOP MOABEepraloT KOUTpPOJb-
HOH OuHCTKE OT CJ€ZOB JXKeje3a H Mapraiua.

K roToBOMYy pacTBOpy WHHKOBOrO Kymopoca (coxepxanne ZnSO, _300—
350 r/i#) pobaBasioT HeGOJBIIOE KOJHYECTBO cyabbara k06ajibTa, KOTOPHIE Cro-
co6cTByer 06pasoBauHio CBETOCTOMKOrO JHTONMOHA,

KpoMe onucanHOro cmocofa mojydeHHs PacTBOpa LHMHKOBOTO Kymopoca, H3-
BeCTeH ellle CMOCO6 ero MOJydYeHHs XJAOpHPYIOWHM o6xuroM. B kadecTBe nHHK-
COMEePKAWETO CHIPbst B 5TOM CJyuae HCIOJb3YIOTCA KOJueJaHHBIE OTapKH, NOJY-
yalmuecs NpH IPOH3BOLCTBE CEDHOH KHCJIOTH. DTH OrapKH, TIIATEJbHO H3Melb-
yeHHble H CMelaHHble ¢ XJODHZOM HAaTpUsd, NOABepraoT o6XKuTy. B pesyanTare
o6pasyercs mJaB, coiepXamui cynb(ar LUHKA, XJODHI LWHKa H cyabdar Hat-
pua. [1na BimenauuBaloT BOZOH W OCBOGONKAAIOT OT MpHMeceHl cyabdara Har-
pust u TsKeamX meramtoB. ITomyuennmit pactsop, comepxamuii ZnSO, u ZnCly,
HCIIOJB3YIOT AJIA TOJyYeHHs JHTONOHAa ¢ BHICOKHM cojepxadueM ZnS. Buaesen-
HHIl NpH O4YMCTKe pacTBopa cyib(paT HaTPHA HKCMOJB3YIOT AJsS [NOJYYEHHS BBICO-
KOKAuyeCcTBEHHOTO HamoJuuTeNs — GiaHbHKca, [0 COCTaBy NPeACTaBJAIONIEro co-
Go#t cyapdar Gapus. pyruM ocanurteieM siBjseTca Xjopuzx Gapus, oGpasyomuii-
csl Kak TOGOUHBIA NPOAYKT NDH OCaXKAeHHH <«BLHICOKONPOLEHTHOrO» JHTONMOHA.
B Hnaweil crpane Merog XJOpHpyIOUlero o6XKHra He Haille] NMPHMeHeHHs, ORHAKO
OH TpeACTaBJiseT WHTepec, TAK KaK IpH e€ro NpuMeHenHn ofecreudBaercd KOMI-
JeKcHOe HCMOJb30Bauue CHDLH.
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Jluronon-nony$abpaKar monydaloT UPH CAMBAHHH ABYX HCXOIHHX PacTBODOB
BaS u ZnSO,. Ilpu atoM npoTekaer oGMenHas peakmus:

BaS +ZnS0,~ Zn3 + BaSO,.

Kpome 5TOli OCHOBHO# peakuuu NpPOTEKAIOT elle H MOOGOYHLIE, IPUBOASIIHE K.
noayuennio ZnO.

Jasg ocaXKIEHHsT «BHICOKONpPOUEHTHOTO» JHTONOHZ uYalle BCETrO K pacTBOpy.
IIHHKOBOrO Kynopoca A006aBJsioT X.JODHJ, ILHHKA:

ZnS04 +28BasS + ZnCly, » 2ZnS + BaSO, + BaCl,.

«HH3KOMPOUGHTHEI» JIMTONMOH MO.IYyyaloT KOGaBJIEHHEM K IHHKOBOMY KYIO-
pocy cyJabdaTa HaTpHS:

ZnS04 + Na,SO, + 2BaS » ZnS + 2BaSO, + Na,S.

CoiicTBa JIMTONMOHA B 3HAUHTEJBHON CTENEHH 3aBHCAT OT BeJHYHHB pH cpe-
Ab MpH OcaxieHnu noiaydabpukara. Tak, npu pH<5 (npu H3GhTKe LUHKOBOrO
Kymopoca) MoJyyaercs OCaA0K, KOTOPbiE MIOX0 OCaXKAAeTCAd M IIOXO GH/ILTPYeT-
Csl, @ TMPH NPOKAIHBAHUM CUEKaeTcd ¢ 06pasOBaHHEM NHICMEHTa HEBBHICOKOTO Ka-
yecTBa. Takod mPOAYKT XapakTepusyercs NOBHILEHHBIM COAEDIKAHHEM OKCHAa
ugHka. Ilpn pH 75—8,3 (npu meGonmiioM usbHTke cyanduza Gapus) obpasy-
€TCA XOpOIIO OTCTaHBAIOWHACA M (QHAbTPYOWHACT NPOLYKT, KOTOPHH Moche mpo-
KaJuBaHHus NMePeXOAHT B NHUTMEHT, coiepXamufl fecsThle NOJH NPONEHTa OKCHAZ:
LHHKA.

Ocanox suromona-noaydaGpukara mnocie BHCYIINBauHUsS TOXBEpraercs Tep-
Muueckof ofpalotke nis mepeBoja cyibdupa HnuHKa W3 KyGHYECKOH B Gosee
CBETOCTOAKYIO TEKCATOHATbUYI0 KDHCTALIHYECKYI0 CHHTOHMIO. JTOMY mpoueccy
CnOCOBCTBYIOT MpHMecH COJiell KOOambTa, BBejeHWHE N0 OCAXKAEHHS B LHHKOBHH
kymopoc. B peayuprate TepMooGpaGOTKH JIHTONOH NpPHOGDETA€T mHrMeHTHHIE
cpoiictea. TeMmepatypa TepMuueckoil 06paboTku, mpoBOZHMON B TpyG4aThX My-
QeNbHEIX Teuax HeNPepHBHOTO neficTBHA, cocTaBiser 650—700°C. B Takux me-
4ax JUTONOH He CONpHKAcaeTCAd ¢ MPOAYKTAMH CropaHWs TOMJMBA, YTO NpPENOT-
Bpamaer ero 3arpsisHelHe H OKHCJeHHE CyibpUia UMHKA B OKCHEA.

Tlocne mpokaiupaHus JHTONOH OHICTPO OXaaXzaercs BOAON (rallene), mo-
CKOJIEKY TpPH MELJIeHHOM OXJaXKJIeHHH OH MOMXKET BHOBb NepedTH B KyOHUECKYIO
cuHronuio. Janee NMpOAYKT MOABEPraloT H3MeJbIEHHIO MOKDHM CHOCOGOM ¢ Kjiac-
cupuxanyedl wacTHy 1no pasMepaM. BLICYIUEHHMI mocse 3TOrO JMTONOH W3Medbya-
I0T CYXHM cIOCO60M H yNaKOBHIBAIOT,

IIpumenenne. JIMTOMOH NPHMEHSIOT AJIA NOJYYEHHS MACJSHBIX B
dMasleBbIX KPACOK /ISt BHYTPEHHHX PaboT, BOJOSMYIbCHOHHLIX Kpa-
COK, 2 TakXe B IPOH3BOACTBE DEe3HHH, IJIACTMACC, KJIEEHKH, JIMHO-
JeyMa H Ap.

Csunyossie 6eaura

CymiecTByer HECKONbKO THIOB CBHHLOBBIX GeNHJ: KapGOHATHble
cBuHnoBEe Genuaa 2PbCO;-Pb(OH),, 6eanna ITattucona PbhClyX
X Pb(OH)q, cynepaiit 2PbSO,-Pb(OH); u xp.

Hau6onbmree pacnpocTpanenne HMeoT Kap6OHATHbE CBUHLOBHE Ge-
JIWNIa, KOTOphle H 6YAYT paccMOTPEHb HHXKe.
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CaoiicTBa Genus 3aBHCAT OT HX XHMHUeckoro cocrasa. Tak, mpx
TpuOGJIHKEHHN cocTaBa K cpefiHeMy KapOoHary csHhiia PbCOj; nur-
MeHTHbBle CBOHMCTBa yXyJALIAIOTCA, a caM CpeAHHii KapOOHAaT CBUHILA
BoobLie He o6/afaeT MUrMEHTHEIMH CBOHCTBaMH.,

[TnotHocTh cBHHmMOBHIX Genus 6400—6800 kr/m3; kosddunuent
qnpenoMaends 1,94—2,09, ykpeBucrocth 160—200 r/M2, Macioem-
kKoctb 9—12; pasmep wacrarn 0,5—1,25 MKM; MHTeHCHBHOCTb HeBHI-
‘COKafl.

CaunioBbe 6e/nda pacTBOPAIOTCS B a30THOH W KOHIIEHTPUPOBAH-
HOH YKCYCHOHM KHCJIOTAX, IIDH HAarpeBaHHH — B pa3baBJeHHOH XJIOPO-
BONOpOAHOH KHCa0Te. CepHAsA H KOHIEHT PHPOBAaHHASA XJIOPOBOJOPOL-
Has KHCJOTHl pasjarainoT 6esija; pacTBOPAIOTCA CBHHIOBHEe 6ennia
‘TaKKe B pacTBOpax wiesouel.

CBHHIIOBHIE GesIH/Ia JIErKO B3aUMONEHCTBYIOT C KHDHEIMH KHCJO-
TamH, o6pasyq CBHHIOBHE Mbi1a. FIMEHHO 3THM OGCTOATENLCTBOM
-06bACHACTCA BHICOKaA arMoc(epoCcTOHKOCTh NMOKPHTHH, U3TOTOBJEH-
HEIX H4 OCHOBe MAacJIoCoJepXkauux IJIEHKOOGDA3yIOUHX BellecTs,
HHrMEHTHPOBAHHEIX CBHHIIOBHIMH GesHJIaMH.,

B npHcyTcTBHH Cephl HJIH ee cOe/lHHEHHI CBUHIIOBHIE Ge/nia TeM-
HEIOT H3-3a 06pa3oBaHus YepHOro cysbduna csununa. Ilo stoit npu-
YyHHe 6e/IHJa HeJMb3s CMEIINBAaTh ¢ MUTMEHTaMH, cOlePXKALHMH CYJIb-
«pUABE MeTaJNoB (JHUTONOH, XKeJTH H KPAacHH KaAMHH, yiabTpaMa-
PHH H Ap.), a Takke NPUMEHATb AJS H3rOTOBJEHHS MOKDHITHH,
KCIVIyaTHPYIOUIUXCA B NPOMBIIIJIEHHEIX pafioHax, rie B BO3AyXe CO-
JIepKHATCA 3HAUHTEJIbHOE KOJHYECTBO CePHHUCTHIX ra3os.

CpuHIoBHEe Genusia BHICOKOTOKCHUHHL. Ilonanande HX B mHmieBa-
DUTEJbHEA TPakKT IpencTasJseT GOJBIIYI0 OMAacHOCTb, TaK KAaK OHH
JIETKO PacTBOPAIOTCA B XeNynodHoM coke. Bo uabexkanue orpasie-
HAH TMepcoHalla TEeXHOJOTHYECKUH Ipoiiecc MoaydeHHS OennJ noJi-
’KeH OLITh MAKCHMaJbHO MeXaHH3HDOBaH, a amnaparypa TLIaTeJbHO
repMeTH3HpOBaHa.

ITosyuenne. MeToAsl NOJyYeHUA CBHHIOBHIX 6esdsl MOTYT OHITh
«CyXHMH» U «MOKpPHIMHU». CyXHe MeTOJH 3aKJI0YaloTcs B OKHCTE-
HHUU ¥ KapOOHH3aIHH MeTaJJIHYeCKOro CBUHIIA B MPHCYTCTBHH YKCYC-
HOY KHCJAOTH. B Hacrosuiee BpeMs 5TH MeTOALI He NMPUMEHAIOTCA B
NPOMBIIIJIEHHOCTH H3-33 Masof NMPOU3BOJUTENBbHOCTH H MOBHIIEHHOH
OIIACHOCTH CBHHIOBOTO OTPAaBJeHHSI, MOKDLIe METOMbl, HIH METO-
Il OCaXKjeHHs, 3aKNI0YAI0OTCs B KapOOHHU3ALMH DPacTBODPOB pasJfHy-
HHIX cOoJielr cBHHiA. IIpH 5TOM B KauecTBe CHIpbSl HCIOJB3YIOT IJeT,
VKCYCHYIO KHCJIOTY H AMOKCHJ yraepoja.

M3 rnera pactBopeHHeM B pa3GaBJeHHOH YKCYCHOH KHcJOTE ro-
ToBAT NpH 50—80 °C pacTBOP OCHOBHOrO aleTara CBHHIA:

M3 monyueHHOro pacTsopa yaajsiioT OTCTABaHHEM MeXaHHYecKHe
npuaMecd (nempopearuposaswuii PbO, merannuueckuit Pb), a oun-
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LIeHHEIH PAacTBOP KapGOHH3UDYIOT NPONYCKAHHEM Yepe3 Hero JHOKCH-
Ja yrJaepoja:

7{Pb(CH3C00), 2Pb(OH),] + 8,4 COp~
~ 7[Pb(CH3C00),-0,2Pb(OH),] + 4,2(2PbCO;-Pb(OH)p) +
+ 8,4 H,0.

CpoficTBa CBHHIIOBHX 6e/H B 3HAYHTENBHOH CTEIEHH 3aBUCST
OT YCJIOBHH OCaXKeHHA (KapOOHU3aIHK), @ HIMEHHO OT KOHIEHTpaIlih
HCXOJ(HOTO DAacTBOpa, HCXOAHOH M KOHeyHOH BeJH4MHH pH, pacxo-
na CO,, a TakxKe oT TeMnepartyphl. beanna xopouero KkauecTsa MoxX-
HO TMOJYYHTH TOJBKO B TOM cCJjydYae, KOTJa K KOHIY KapOoHH3aLuH
pH pactBopa cocraBut ue menee 6,5—7,0.

[onyuennyio B pesysnbrate KapGOHH3ALUH CYCNEH3HI0 GeJIHI yII-
JOTHAIOT. OcBeTJIeHHBIH MAaTOYHEI! PAacTBOD CHOBA HCHOJB3YIOT Ha
HavaJIbHBIX CTAIHSX MPOU3BOACTBA C NEePHOJHUECKOH OYHCTKOH, I1aB-
HBIM 06pa3oM JJiA yralleHHd XKeJesa.

IlockonbKy cBHHIIOBBIE GeJiHJIa TOKCHYHBI, HX BHINYCKAalOT, KaK
[PaBUJIO, HE B CYXOM BHJ€, 2 B BHJE BOAHHIX NmacT HJH [ACT B IJIeH-
K0o0Opa3ylouux BellecTBaX. DTo NMO3BOJAeT H3beXaTb NPOBENEHHS
onepaiMil CyIIKH H H3MeJbUueHHS MUTMEHTa, KOTOpPhle CBASAHH CO
3naudrenbuelM noleHdeM (I1JIK cBunmoBbix Genus B BO3ayxe pa-
6oueit 30um cocrapiaser 0,01 mr/m?).

Hns noaydenns macthl 6eHJ B IJIEHKOOGpasylolleM BellecTBe
IyAbIy IOCJe OTHeJeHHS MaTOYHOrO PacTBopa CMEIIHBAIOT NpH Ha-
rpPeBaHHH C JbHAHEIM MacaoM HaH oaudof. ITurMeHT H36UpaTeNbHO
cMauhBaeTcsl MOCJAeAHHMH, B pPe3y/bTaTe 4ero BhIAeNfeTCA K3 MyJ/b-
nul B Bujge mactel. OrpaboraHHuil pacTBOp amerara CBHHIA CJAHBa-
eTcsl ¥ HalmpasJseTcss BHOBb HA MPOR3BOJCTBRO.

KpoMe onucaHHOTO BBIIIE CYIIECTBYET €llle TeXHOJIOTHUeCKHUI mpo-
mecc MoJy4YeHHS CBHHIOBHIX OeJHJ, IIPH KOTOPOM onepanus NMpHro-
TOBJIEHUSl pacTBOpa ajeTara cBuHIa oTcyTcTByeT. Kapbonnsamuio xe
nposoaAar B 10%-uoit cycnensuu rjera B MPUCYTCTBHH He3HAUUTE/b-
HOTO KOJIHYeCTBa YKCYCHOH KHCJOTHI IPH HHTEHCHBHOM IlepeMellinBa-
HHH B HarpeBaHHH. DTOT CHOCO6 IO3BOJIACT 3HAUUTENBHO COKPATHTH
IPOLONXKHTENbHOCTb TEXHOJIOrHYECKOr0 Npopecca i MOUTH MOJHOCTBIO
HCKJ/IIOYHTH 06pa30oBaHie CTOYHBIX BOJ.

HspecTen TakXKe 3/J€KTPOXHMHUYECKHH MeTOJ MOJYYEHHS CBHHIIO-
BHix Genus. OnHaKo BCJENCTBHE 3HAUHTEJNBHOTO PAacXofia 3JEKTpO-
SHEDPrHH, CJOXKHOCTH H pAja APYTHX MPHYHH 5TOT METOJ He Halles
NIOKAa NMpPaKTHYECKOr0 NPHUMEeHEHHS B OTEeYeCTBEHHOH NpPOMEIILJIEeH-
HOCTH,

IIpumenenne. Bricokasg TOKCHYHOCTb IUrMeHTa OTpaHHYHUBAET
Macmrabbl ero MPOHM3BOACTBA B 06/1acCTH NMpHMeHeHHs. B ocnoBHOM
OH HCHOJBb3yercd A5 0c000 OTBETCTBEHHEIX OKPACOYHHIX paborT, Ha-
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npuMep B cynocTpoeHHH. I1puMeHSIOT CBUHIOBLIe GeHIa U KaK HC-

XONHBIA MPOAYKT AJISl MOJYYEHHs] APYTHX CBHHELCOAEePKAIHX coenH-
HeHui.

IIpouue Genvie nuementsl

ITpOMEILIEHHOCTD BBITyCKaeT KPOMe PACCMOTPEHHLIX BhIIe YeThpex
OCHOBHHX 0e/bX MHUTMEHTOB U ApYrde: THTAHATH MarHus, 6apus u
LIHHK3;, CMellaHHbIe THTAHOKA/bIHeBhle MHUIMEHTH;, CYpbMsHbEIE
Sby0Os, BucMyTOBHE Bi(OH))NO; u nupkonmessie ZrO; Geanuna;
amomuHat uueka ZnO-AlLOs; dochatl nuHEKa U THTAHA; CyJAbhHL
LHHKA H 1p.

5.5.2. Cepbie 1 YepHbLIe NUrMeHTbl

K 3TO# rpynne nurMeHTOB OTHOCATCS METa//HuYecKHe MODPOIIKH, pa3-
JIHYHBIE YIJIEPOACOAEpXKANHMe MaTepHa/bl — TeXHHUYECKUH yIiepon
{caxa), rpacdut, YepHH U XKeJe300KCHHbIE THTMEHTH.

Meraasruveckue nopowixu

TTurmenTs, OTHOCAIIMECS K 3TO# rpynme, MPeACTaBJsOT cO60# Bhi-
COKOJIHCIEepPCHbIE MOPOIIKH MeTal10B H 06/ananT cheiddadecKiMH
ceofictBamy. Hanboqbinee pacnpocTpaHedde HaxOAAT aJiOMUHHEBas
nyApa M HHHKOBAasA Mbljib. Pexe NpuMeHAIOTCS MOPOIIKH MenH H ee
CIIJ1aBOB, XKeJje3a U HepXKapelouled cTald U COBCEM PefKO MCMOJb3Y-
10TCA MOPOWKH cepebpa, CBUHLA, HUKEJS.

MeTOoxbl MONyUYeHHS METaN/HYeCKHX MOPOLIKOB 1eJATCsA Ha J U C-
MepcHOHHBEe H KOHIXeHCAaNHOHHbBIe. B mepBoM ciyuae mpo-
Iiecc CBsi3aH ¢ gpOo6JieHHeM HJIM pachbelIeHHeM MeTallnaa, BO BTOPOM —
C BHJeJIeHHeM YacTHI[ U3 PacTBODPOB cOJell UK U3 TapOB.

$opMa yacTul MeTaJJIHYeCKHX MOPOIIKOB 3aBUCHT OT crmocoba HX
nosydyends. OHa MOXKeT OHITb 6/JM3KOH K cdepuyecKoll MM 3epHH-
CTOH C pa3MepoM yacTdi 2 MKM H 6ojee. Takde MHIMeHTH HA3HBA-
I0TCA 2PAHYAUPOBAHKbIMY. B rpaHy1npOBaHHOM BHAE BHITYCKAIOTCH
[IHHKOBAas MblJb, MelHble, 6POH30Bble H ApyrHe mopomkd. Popma
gacTHL MOXer OBITh Takxke uYemyHuaTo#l (TonmHHa demyek 0,5—
1,0 MKM, a MakcaMaabHBIH pasmep 50—70 mxMm). B takoii dopme
BpIYCKAIOTCS allOMHHHeBAad Myjpa, CBHHIOBHIA MOPOLIOK H AD.

Ha mnoBepxHocT# uellyH4aTHX NHMIMEHTOB, KaK NpPaBHJO, HMeeTCs <«CMasKa®
M3 CTeapHHOBOH HJM 0JIeMHOBOH KHCJOTH, mapaduHa, MuMepaJbHOro H/AM DPacTH-
TEJIbHOTO Macja MIH APYLHX BelllecTB, DTH n00aBKH BBOLAT B MpOLiecce H3rOTOB-
JIeHHs] THrMeHToB jid ofJerdenus gpobieHus MeTanna uiam (oJbrH, M3 KOTOPHX
OHH noJaydalorcs, ToHku#l cloH CMasKy NpeJOTBpamlaer C/AHNaHHe YacTHI ITHI-
MeHTa NPH XpaHeHHH, NPENSITCTBYET OKHCACHHIO MOBEPXHOCTH UacTHI[ KHCJIODOJAOM
B803yXa M OKa3HBaeT BJIHIHHe Ha CMauMBaHHMe HaCTHI NJIeHKOOOpasylollHMH Be-
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mecrBaMu. Tak, HampHMep, B HEKOTODHX CJAy4asfX CMa3KH, yXyAIas CMauHBaHHE,
ofecneyMBalOT BCNJBIBAHHE YacTHL, NHIMEHTOB B Ipouecce (popMupoBauus mo-
KpHTHA. Takue noKpHTHA 00/131a10T pAAOM creuH(HIeCKHX CBOHCTB,

Merannnyeckye MOPOLIKH HCMOJABb3YIOT IJIsl MOJYYEHHAS] TOKOMPO-
BOASIIMX TIOKPBITHH, IPOTEKTOPHBIX TPYHTOBOK, TEPMOCTONHKHX H Je-
KOPATHBHBIX MOKPHITHI,

AnloMHHHeBAas NMyApa npeicTasJiseT CO60H TOHKOW3Me/JbYeHHBIR
aJIOMHHHH ¢ YacTHIAMH mjacTHHYaTON (YemyituaTtoit) dopmel. Lser
ee cepeOpHCTO-cepHH H 3aBUCHT OT HAJMMYHS NpUMeced B HCXOJIHOM
MeTaJJjie: 4eM MeHbIle MOC/JeIHHX, TeM [BeT ero O/aHXKe K IBeTy
cepe6pa. CozepxkaHue adioMuHus B nyape 82—92, no6aBok opraHu-
yeckux BemecTs 3—4Y%; mioTHOCTb anioMUHHEBOH nyapel 2500—
2550 xr/m3, ykpuiBacTOCTD 10 1/M2,

UYacTHUKY aNIOMHHHEBOH MyApH 06/1a1a10T ClIOCOOHOCTBIO BCILIBI-
BaTb B JIJAKOKPAcOYHOM CJ0e H pacnoJjaraThcs napaJjeibHO ero Io-
BEPXHOCTH, YaCTHYHO NMepeKphiBasg ADPYr Apyra. 9TO CBOMCTBO Ha3H-
BaeTcqd «jaHcToBaHMeM». OHO 3aBUCHT OT CBOHCTB IJIEHKOOODasylo-
HIero BemecTBa U pacTBOPHTeNs, C KOTOPHIMH NpHUMeHseTCs MUTMeHT,
I OT cOCTaBa CMAa3KH, Haxoxfmelcss Ha MOBEPXHOCTH YaCTHI[ ITHT-
MeHTa.

TloayuaioT alioMHHHeBYO YADPY AHUCIEPCHOHHBIM METOLOM — CY-
XHM HJIH MOKDHIM H3MeJbUeHHeM paHyJHPOBaHHOrO MOPOMIKA aJlio-
MHHHSI HJIH OTXOMOB JHCTOBOrO meTaJjia. MamesnbueHdue NPoBoaAT B
[IapOBBIX Me/IbHUIIAX HEIpepBIBHOrO feficTBHA, paboTalouux B 3aMK-
HYTOM IIHKJIe C BO3[YIUHBIMH cellapaTOpaMH MM THIPOK/IaccHbHKA-
topamu. Cyxoe H3MeJbueHHe BeAyT B MPHCYTCTBHH 106aBOK (mapa-
GduHBL, CTeapyud 4 np.) B cpexe uaeprtHoro rasa. Ilocae pasmoJia uyac-
THIH [TOPOIIKA MOJHDPYIOT B cMeHa/bHbIX alnaparax.

Jnsi monyuends aqioMHHHMEBBIX NMacT H3MesbyeHHe aMIOMHHHSA
OpOBOAAT B NpPHCYTCTBHHM DacTBODUTEJISI H IOBePXHOCTHO-AKTHBHBHIX
BeniecTB. M36HITOK pacTBOpUTeNs IOC/A€ OKOHYAHHA H3MeJbYEHHs
OTAEJ4I0T Ha (hHABTP-TIpecce.

[TpuMeHSIOT aNIOMHHHEBYIO NYAPY B COUETaHHH C HEATpPAJbHBIMH
IJIeHKOOO Pa3yIoUIAMH BemecTBAMH, MOCKOJbKY OHA JIErKO B3aHMO-
neficTByeT ¢ KACJ0TaMH u ocHOBanHAMH. KpackH, comepxaimue myx-
Py, TOTOBSIT HEMOCPELCTBEHHO Mepen ymoTpebjeHHeM, Tak Kak INPH
XpaHeHHH OHH GHICTPO 3arycreBaioT. B cBA3W ¢ 3TUM aMI0OMHHHEBYIO
Nyapy BHIYCKAIOT B BHAe MacThl B PACTBOPHTE/IC HIH B BHJE «XJOMb-
€B», MPEeACTABASIOUHX COGO 4YacTHIH I[HIMeHTa, MOKDHTHeE 0060-
JOYKOH TepMOpeaKTHBHOro mosaumepa. ITacTel WIH «XJIOMbA» JIETKO
COBMeIaIoTes ¢ pacTBOpaMyu MJIEHKOOGPa3yon X BellecTs Mpy Ipo-
CTOM mepeMelHBaHHH.

AnoMuHHeBas Nyapa IMHPOKO MpPHMEHAeTcS NMpPH H3rOTOBJEHHH
KDAacoK H 3aMajiell A1 MOKPHITHH C BHICOKOH OTpa)KarteJbHOH CIO-
COGHOCTBIO, TepMOCTOHKOCTBIO, 061asaloudX raso- ¥ BOJOHEMPOHH-
I1aeMOCTbI0, KOPPO3HOHHOH CTOMKOCTbIO H aTMOC(epOCTOHKOCTHIO.
Hcnonb3yercs mMurMeHT ¥ B 1€KODATHBHHIX MOKDHITHAX, HampUMep
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C MOALBETKON XpOMaTHUecKUMH nurMeHTaMH. Ilyapa «HeBCINIBIBAK0-
I[HX» COPTOB HCHOJAB3YyeTCd B MOJOTKOBBIX 3MaJfiX NJf OKPAaCKW
pasHYHHX NPHOOPOB H H3AEJHH.

IlHHKOBaga Mblb IOJYyYaeTcs MyTeM paclbljeHUst PAcniaB/eHHO-
ro Merajja H KOHAEHCALHH MApoB IHUHKA. BeimyckHeiMu dopmamu
ABJISIIOTCA MOPOLIOK HJIH «XJOMmbsl» ¢ 000J10YKOH OTBEPXKAEHHOro IO-
JAaMHJaMH 3TIOKCHAHOTO OJUTOMepa.

IIuHKOBAs MBLIbL HMeeT Cephii LBeT U coxepxkut 95—979% (macc.)
MeTajyIHYecKoro LHHKa. IIpuMecsiMu fBJAIOTCA OKCHI LHHKA, He-
koroprie Metaqaan (Pb, Cd, Fe), a TakXke npyrue sneMeHTH.

B 3aBucuMocts OT cmocofa moJydyeHHs ¢dopMa dYacTul MoOXeT
6HTh chepuueckod WM HempaBuiabHOH. PasMep wactuy or 2 Ao
9 MKM, yAeabHas MOBepxHOCTb 1—3 M?/r, maornocts 7000 xr/md.
Tak XKe, KaK U aJIOMHHHEBYIO MyApY, IHHKOBYIO MBlJIb OOBIYHO BBO-
IAT B JAKOKPACOUHBIH MaTepuaJs HEMOCPEACTBEHHO Nepefi yNmoTpes-
aendeM. OGbICHSAETCS 9TO TEM, UTO LHHK B3aHMoOJEHCTBYeT C BJaroi
¥ ¢ KapbokcuicOofepKAIUMH MJIeHKOOODASYIONHMH  BellleCTBaMH.
[IpH xpaneHHH Kpacok, COxepXkamUX LHHKOBYIO IblJb, MOCJENHAS
o6pasyeT NJOTHHE, TPYAHO pa3MelIHBaeMble OCANKH.

OcHOBHOE TMpHMeHeHHe LUHKOBAas Mblib HaXOAHT MDH H3rOTOBJE-
HHH TIPOTEKTOPHHIX TPYHTOBOK [J/5 3aUMTH YEPHBIX METaJ/JIOB OT
KOppo3uH. «XJ/I0NMbA» NPUMEHSIOT B MOKPHTHSX II0 CTAJbHBIM JIHCTaM,,
MOABEpraeMuM ITAMIOBKE U BHITAXKKe. LIUHKOBYIO MbLIb 106aBASIOT
H B IBeTHble OTAeJOYHblEe MOKPLITHS /s NMOBBILEHHS CTA6HIbHOCTH
HX ILBeTa.

CBHHIOBbLIH MOPOLIOK BHIMyCKAETCS B BHJE MACT C COAEpKaHHEM:
Pb no 90%. Ero mosay4aloT TOHKHM paclHbiieHHeM DacljaBJjieHHOro:
CBHHIIA C IOCJENYIOUHM H3MeJibUeHHeM B NMPHCYTCTBHH «CMa3ok».
dopma wacrdn vemryfivatas. CBHHIOBBA MOPOLIOK HCMOJAB3YeTCA B:
MOKPHITHAX MO L(BETHEIM H YeDHBLIM MeTajjam, rajbBaHHYeCKHM IO-
KPBITHSAM, & TaKXe B THNOTPadCKHX Kpackax.

MopomKkH HepXKaBeOLIHX CTaJjell MOJYyYalOT H3MeJbueHHEM CTa-
et cooTBeTcTBylONIHX Mapok. Popma wactui uemnyiuaras. IIpume-
HSAIOT MOPOIUKY JJisi AHTHKOPPO3HOHHEIX JIAKOKPACOYHBIX MaTePHAaJIO0B
0 MeTamnay.

Texnuueckuti yeaepod

Texunueckuii yraepon (caXa) uMeeT YEPHBIA LBET W CONEDPXKHT OT
88,0 10 99,9% assementHoro yraepoxa. Cocras H CBOACTBA TeXHHYe-
CKOro yriiepona 3aBHCAT OT crmoco6a ero MPOH3BOACTBA U HCXOAHOrO:
CHIpbA.

MMoayuenne. ColpbeM AJSl TMOJYYEHHS TEXHHYECKOrO yriepopa As-
AAI0TCS XKUAKOe, ra3006pasHoe UM HHOrAa TBepnoe TOIIHBO, KO-
TOpOE CXKHraeTcsl WJH MOoABepraercss TepPMHUECKOMy pacmany (mHpo-
ausy). HauGonbiree nmpuMeHeHHe HAXOAAT Cjeaylollde BHAbl TEX-
HHYECKOro yrijepojaa: rasoBHIH (kaHanbHAIH, cleldabHEA, NeYHOH,
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TepMuyeckuil), GOpCyHOUHHIH, naMNOBH, aneTHAeHOBH#H. [/ npo-
H3BOJICTBA Ta30BOr0 TEXHMYECKOTO yriepoia HCIOJb3YIOT IJIaBHHIM
006pa3oM NPHPORHBIE ras, Ajs MPOM3BOACTBA JAaMIOBOro H ¢opcy-
HOYHOIO — XKHAKOE TOMMHBO (OTXOAH MHUPOJH32a HeTH U KOKCOBa-
HUA yrieit), A NPOH3BOACTBA ALETHIEHOBOTO TEXHHUECKOTO yrjie-
pona — aleTH/eH,

CeoiicTea. JlucriepcHOCTb TEXHHYECKOTO YIJIEpPOAa HCKIIOYHTEJb-
HO BHICOKa: pasMep dactuy cocrasaser ot 0,01 no 0,6 MmxM, 310 06yc-
JIOBJIHBAeT GOJBbINYI0 YAEJbEYI0 NOBEPXHOCTh 3TOrO MUIMeHTa — KO
290 m?/r. Or puCepCHOCTH TEXHHYECKOro Yrjepoia 3aBHCHT €ro
{(BeT: C yMeHbIleHHeM pasMepa YacTHl YepHBIH LBET CTaHOBHTCSA
GoJiee ray60KkuM. FIHTEHCHBHOCTD TE@XHHUYECKOrO yriaepoaa HaxOJHT-
<5 B 6oJiee CI0XKHOIT 3aBUCHMOCTH OT pasMepa 4acTvu. Tak, ¢ yMeHb-
IeH#eM pasMepa gactdy no 0,025 MKM MHTEHCHBHOCTb BO3PAacTaeT,
4 NpH jpajbHeHlleM YyMEHbIIEHHH pa3Mepa HaCTHI — MOCTENEHHO
CHHXKaeTcs. MacioeMKOCTb TeXHHYECKOTO yIJepona NpH yBeJHYeHHH
CTENeHH ero JUCIEePCHOCTH BO3PACTAET.

dopMa wacTHL TeXHHYECKOTro yriepoaa chepudeckas uau GJH3-
Kas K Hefl. DTH YaCTHLH CKIOHHL K 06Pa3OBaHMIO BTOPHYHEIX CTPYK-
TYp B BHAe 6ojlee HIH MeHee Pa3BeTBJIEHHHX O4YeHb NPOYHEIX HEMNO-
yek. CoepHHEHHe LENOYeK MeX/y co60oit MOXKeT MPUBECTH K 06paso-
BaHHIO CETUYATOH CTPYKTypH. Hasvune BTODHUHBIX CTPYKTYp NPHBO-
JMT K yXyJIIeHHIO MUTMEeHTHHX CBOMCTB TEXHHYECKOTO yriaepoaa.

CaoiicTBa TeXHHYECKOTO yriepona 3aBHCAT OT XHMHYECKOTo CO-
CTOSIHMSL MIOBEPXHOCTH €r0 YaCTHL, NMOCKOAbKY OHH JIeTKO ajncopGu-
PYIOT pasjinuHble BelleCTBa. Tak, NPH ero NOjJydYeHHH HA MOBepXHO-
CTH YaCTHL ancopOHPYeTCs KHUCAOPOA, 00pas3yIOLHi CJOXKHEE KOM-
nJeKCH ¢ yriaeponoM. IIpu BEICOKOM copepKaHHH TAKHX KOMILJIEKCOB
pH BoxHOH BHITAXKKM TeXHAYECKOTO yriaepopa cocrasiaser 3,5—4,6,
T. e. ABAAeTcs KUCABIM. IIpy HH3KOM comepKaHHH KOMIJIEKCOB 3Ha-
uyenve DH BoxHON BHITAXKHM TEeXHHUYECKOrO yriepojga Ompejeisercs
TpHMeCAMHU coslell HIeJIOYHKX H IIeJOYHO-3eMeNbHEIX METajlIoB, KO-
TOPbIe OCTAIOTCSl Ha YACTHIIAX TEeXHHYECKOro yriepoaa mocje Hcina-
peHHsl BOAH, HCMOJL3YeMOH nJf ero oxJaaxXpaenud. 3Hauenne pH B
3TOM caydae poctaraer 9,0—11,0.

Texnuueckuii yriepon TPYAHO JUCIEpPrapyercs B IJIEHKOOGpasy-
10IIMX BEIIeCTBAX, IPHYEM C yBeJHUYeHHeM CTENeHH ero AUCNepCHOCTH
3Ta TPYAHOCTb Bo3pacTaer. HaJuude Ha MOBEPXHOCTH YaCTHI, TeX-
HHYECKOrO yrjepona KOMILUIEKCOB KHCJIOpPOAa C YIJIepofoM 3Ha4H-
TeJbHO O6J/leryaer HpoLecC AUCHEePrHpOBaHHsA, yJydLiaeT ero cMa-
YHBAEMOCTb, CIOCOOCTBYET INOBHILEHHI0 CTA6UJABHOCTH KpPAaCOK H
IJISIHILA JIAKOKPACOYHLIX NOKDPHTHI.

Ancopbuys KHCI0DOAA HA MOBEPXHOCTH YACTHI TEXHHYeCKOro
yriepopa MoXeT NPHBOAHTbL K €ro CaMOBO3rOpaHHIO; 3TOMY XKe Noj-
BepXKeHbl U MacThl TEXHHYECKOTO YIJepPORA C JIETKO OKHCHASIOWIHMH-
¢S MJIEHKOOOpasylomHMH BemectBaMd (osHda, pacTHTeJlbHOe Mac-
JI0)- IPH INTeNIbHOM XpaHeHuH. JIns npenoTBpanieBHs 3TOro, a Tak-
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ke AJs MONyYeHHS MAKCHMANbHO YEepPHBIX NOKDHITHH TeXHHYeCKHE
yrJepok AHCHEepPrupyioT B MPHCYTCTBHH MOBEPXHOCTHO-2KTUBHHIX Be-
mecTs H nosayyaioT aH60 cyxopanbuoBanusle nacte (CBII), au6o
BOLHEIe AHcrepcHd. B 9TOM cilydae KHCIODOJ MOJHOCTBIO BHITECHA-
ercsl ¢ TOBEPXHOCTH yacTul. [/ H3rOTOBJEHHA KDacoK H sMaJjek
CBII unu aucnepcHH pasbasiasiioT pacTBOPHTENSIMH U CMELIMBAIOT
C OCTaJbHEIMH KOMIOHEHTaMH.

Texnuueckuii yriepoj o6jaafaer BHCOKHMH XHMHYECKOH CTOH-
KOCTBIO, CBETO- H TepMOCTOHKOCTbi0. OH Moriouaer cBeT He TOJNBKO
B BHAHMOH 4acTH clleKTpa, HO H B uH(pakpacHol u ynpTpaduoe-
ToBO#t. Baiarogapsa norsonienHio ynbTpaduoseToBoro H3aydeHus mno-
KpHITHA, COJlepKalude TeXHHYECKHH yriepoi, 06/anaiT xopouek
aTMochepocTORKOCThIO.

[TpUMeHAIOT TeXHHYECKHH yrJepos AJf H3rOTOBJEHHS YeDHBIX H
cepHX Kpacok H sManefl. Ero mHpOKO HCMOMB3YIOT B MONHrpadude-
CKOH NMPOMKIIUJIEHHOCTH, OJHAKO OCHOBHHIM IOTpebHTe/NeM TeXHHYe-
CKOro yryiepojia fABJseTcs Pe3HHOBas MPOMEII/IEHHOCTb.

I'pagur

Ipadur npencrasiaseT co60f OiecTAmHA MOPOIIOK CePO-UePHOro
uBeTa, cosepxamuit 80—90% yraepona. OH TepMO- H XHMHYECKH
croek. PopMa HacTUIl demryHuyartas.

ITonyuaior rpadiT OOGHIYHO MeXaHUYECKHM H3Me/bYeHHEM MpH-
POAHKX MuHEPasoB. MOXHO MOJNYYHTb €r0 U CHHTETHYECKUM NyTeM
rpaputusaunun yraepoxa mpi 2200—2400°C ¢ moc/ieRyloHM H3-
MeJpueHHeM rpaduTH3HPOBAHHOTO MPOAYKTA.

[Ipumensiercss rpaHT B TPYHTOBKAX H KpacKax Iaf OKpackKn
CTAJbHHX KOHCTPYKLHE C LeJbl0 MOBHIINEHHS HX XHMHUYECKOH CTOH-
KOCTH.

Yepnru

UYepHH MPEACTABAAIT COGOM MHIMEHTH YePHOrO IBeTa, MpHUMeHse-
Mble TJIaBHHIM O6pasOM B XyNOXKeCTBEHHHX Kpackax. B kauwectse
CHIpbA JJISI HX MOJyYeHHs HCMOJb3YIOT DasnHYHBE BELIECTBA XKH-
BOTHOrO, PACTHTENBLHOTO HJIH MHHEPAJbHOTO MPOHCXOXAeHHs. B npo-
ecce MPOH3BOACTBA YepHeH ChHIpbe MPOKAJAHBAIOT 6€3 JOCTyMa BO3-
nyxa. OCHOBHHIMH BHIAMH HepHeil ABJSIOTCA: BUHOTpajHas YepHas,
nostyyaeMasi H3 MOJIOJLIX M0Geros BHHOT PAHOI JIO3b KM BUHOTpa-
HOrO OTXKHMa; MepcHKOBas YepHas, IoJydaeMasi H3 KOCTOYEK mepcH-
KOB; JKKeHas KOCTb, ITOJydaeMas H3 KOCTeHd MOJONbIX KHUBOTHBIX.

[To XMMHYECKOMY COCTaBy YepHH —STO yrziepoj C NpHMeCAMH
ApYTHX BellecTs, HanpuMep 30ubl. UepHd 06/1axal0T XMMHYECKOH
CTOMKOCTBIO, CBEeTO- H TePMOCTOHKOCTBIO, HMEIOT XOpPOIUYI0 YKpHI-
BHCTOCTb H BHICOKYIO HHTEHCHBHOCTb.
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Tlpouue cepoie u yepHoie nuzmenTb!

KpoMe paccMOTpeHHBIX BbIlI€ MHTMEHTOB B MPOMBIVIEHHOCTH IPH-
MeHAIOTCS YepHble Ke/e300KCHAHBIEe NMHTCMEHTH, a TaKXe Tpexcep-
HHCTas CypbMa.

UepHble KeJe300KCHAHBE MHTMEHTH MOTYT GHITb IPHpPOAHBEIMH
(MarseTMT) MM CHHTeTHYeCKAMH. [0 XMMHUECKOMy COCTaBy OHH
npeactasnsior co6oit FezOs, mpaueM npHPOAHBIHA MHIMEHT COMEDKHT
tTakxe mpuMecu Ti, Ni u Mg. I[IpuponHsfi MHTMEHT MOJYYalOT H3-
MeJibYeHHEeM NPHPOJHOro MuHepaJsja. CHHTETHYECKHH MHTMEHT mo-
JY9al0T OCaXJEHHEM JBYMS CIOcOOAMH — OKHC/I€HHEeM MeTaJinye-
CKOro XeJjiesa apOMAaTHYeCKHMH HHTDOCOeHHEHHUSMH B pacTBope
SNeKTPOJIHTA WM B3auMoOseficTBHeM coJeil xenesa Fet ¢ menoua-
MH HJH CONOH C mocnenylouiuM okHcienueM ocapka Fe{OH), xkuc-
naopofoM Bozayxa B npucyrctsun NaNO, uau ZnCly npu 85—90°C.

IIpuMeHAIOT uYepHBIE KeJE300KCHIAHEIE MUTMEHTH B IPYHTOBKAax
H KPAacKax Mo MeTalJy, BOLOSMY/JIbCHOHHEIX H H3BECTKOBHIX KpacKax
u T. A

5.6. XPOMATHYECKME NMUITMEHTbI

5.6.1. ¥entbie, opaHiKeBble M KPACHbIE NHUI MEHTbI

I'pynna XenTeX, OpaHKeBHIX H KPACHHIX NMHTMEHTOB MpeficTaBJeHa
CaMbIMH Pa3sHOOOPA3HBIMH N0 XHMHUYECKOMY COCTaBY COeHHHEHHSMH.
O6mHuM A7 BCeX HHX fIBJSETCHA CIOCOGHOCTH MOTJIOIAThH CBET B KO-
POTKOBOJIHOBOH 4acTH BHIMMOIO CNEKTPa, B pe3yJbTaTe 4ero OHH
H MpHOOpeTaIOT yKAa3aHHLIE [[BETa, KOTOPHIE MPUHATO HA3HLIBATDH Tell-
abiMd. M3 okcunoB Haubonbliee PacNpOCTPAHEHHE HMEIOT OKCHAH
¥}KeJjie3a, KOTOpHle BXOJAAT B COCTAB NHTMEHTOB OT XKeJTOr0 A0 TEM-
HO-KPACHOTO L(BeTa. DTH NMHrMerHThl HAXOAAT IIMPOKOe MpHMEHEeHHe
B XHBOIHCH H DA3IHYHEIX OTPACAAX TEXHUKH.

U3 ppyrux OKCHIOB MOXHO Ha3BaTh OKCHIbl CBHHIA, KOTODHIE
NPAMEHSIOTCS OFpaHHYeHHO H3-3a TOKCHYHOCTH.

Camyio Gonbllyio rpynmy KeaThX, OpPaHXKeBblX ¥ KPacHBIX MHT-
MEHTOB IPEJCTABJAIOT CONH XPOMOBOH KHCJOTBI, KOTOpHIe HA3HIBAIOT
kporamu. HecMOTps Ha MOBHIIEHHYIO TOKCHYHOCTb, OHH LIMPOKO
MPUMEHSIOTCS M3-32 XODOLIMX LBETOBBIX XapAaKTEPUCTHK.

[INrMeHTHl XeNTHIX H KPACHBIX LBETOB AT TaKke CY/IbGHAB
KaaMus, o6nanaimomiue KpacuBeIM LBeToM. OHAKO H3-32 MOBHIIIEH-
HO!l CTOMMOCTH OHM IPUMEHSIOTCS JHIIb B OCOGHIX CNyYasix, HANpH-
Mep AJsl H3TOTOBJIEHHS Xy/0XKeCTBEHHHX KPaCcoK.

JKenezookcudneie nuemerrol

JKenesookcupHple NMHTMEHTH [0 XHMHYECKOMY COCTaBy NpeNCTaB-
JSI0T CO60H ruapaTHpOBaHHbIe H HETHADATHPOBAHHEIE OKCHAH TpPeX-
BaJIGHTHOIO Xesnesa, a TakXe cMelaHHbI okcun Kenesa (II) u xe-
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aeza (III). ITo uBeTy STH MHUTMEHTH MOTYT OLITH XKeJTHIMH, KPACHEI-
MH, KOpHUHEBHIMH ¥ YeDHBLIMH. MeX/y LBETOM H XMMHYECKHAM COCTa-
BOM HMeeTCsi CJeiylollas 3aBHCHMOCTb: KeJThieé MHIMEHTH —
TUpaTHPOBAHHEIE OKCHJbI XeJle3ad; KPacHble — HerHJpaTipOBaHHEIE
OKCHJIbl KeJle3a; KOpHUYHEeBbie — rHIpPATHPOBaWHEIE OKCHABI XKese3a
HJIH CMeCh XeJTHIX H KPACHBIX NMUTMEHTOB; YepHEIE — CMeChb OKCHA2
xKeneza (II) u oxcuna xesesa (III). )KesesookcHiHble MUTMEHTHI
MOIyT GHITb TPUPOXHOTO NPOHCXOXK/EHHS HJHM CHHTeTHUeckue. Bce
OHMH CPABHHUTE/BHO JielleBhl ¥ IIMPOKO HCIOJIb3YIOTCA B JIAKOKpACOU-
HOH MPOMBILIJIEHHOCTH.

CHHTeTHHECKHE YKENe30O0KCHAHBbIE NUTMEHThI

JKeartbie Keae300KcHable NHrMenThl. Cpein XKeNThiX XKeJle300KCH -
HEIX NMHCMEHTOB HaHGoJblllee NpUMEHeHHe HAXOIHT NHTMEHT, Npen-
craBasiowuil co6oii Monornapar okcuaa xenesa FeO(OH) a-dop-
MBI — JKEJTHI KeJe300KCHAHBIH NurMeHT. IIBeT ero-— OT XeJaToro
10 KopHuHeBoro. LIBeT 3aBHCHT OT CTeNeHd AHCIEPCHOCTH: YeM OHa
BHILIIE, TEM CBeTJee OTTEHOK MHrMeHTa. HaceuleHHOCTh H SADKOCTD
5TOr0 MHATMEHTA HEBEJIHKH.

JKenteill Kene300KCHAHBIH MUCMEHT MMeeT OYeHb Xopoilide nur-
MenTHbe cBoiictBa, Tak, YKpHBHCTOCTH ero pocruraer 10—12 r/M2,
T. e. GoJbliie, YeM y BCeX APYTHX KeJTHX TNHTMeHTOoB. MIHTeHCHB-
HOCTb MOYTH PaBHA HHTEHCHBHOCTH XKEJTOFO CBHHLOBOTO KpOHA. AT-
Mocdepo- U CBETOCTOHKOCTb OueHb BeJHKH. [IHIMEHT L1eJ0YecToex,
pacTBOpUM B MHHEpPAJbHBIX KHCJOTAaX, HEPAaCTBOPHM B YKCYCHOH
KucJsore. TepMOCTONKOCTD NIHTMEHTA HeBeJHKa, TaK KaK IpH 180—
200 °C oH HauuHaer TepaTb Boay u mpu 270—300°C nmepexomuT B
KpacHull okcup xenesa. ITnornocts murmenta 3850—3900 Kr/m5;
MacJa0eMKocTb 35—70; cpennuii pasmep uactuy 0,2—0,6 MKM; ynesb-
Has nosepxHocts 11,2 M?/r.

Kpome Keatoro Xeje300KCHAHOrO MUrMeHTa NMpHMeHeHHe Haxo-
aut Mapc oceaTeul, MpeicTaBiAKIMA CO60H THIPOKCHI XKeJesa
Fe(OH);. B or;inune OT Xe/NTOr0 ¥Xe/1€300KCHHOTO MUTMeHTa Mapc
JKeNThIfl He 06/1a1aeT YKPBIBUCTOCTbIO — OH fIBJISIETCS J1IECCHPYIOUIMM
NUTMeHTOM.

[ToanyyaloT XKeiThe MUTMEHTH COOCO6AMH OCAX/EHUA: OKUCIEHH-
eM KHCJOPOJIOM BO31yXa COJIH ABYXBAJICHTHOTO ¥eJje3a B PacTBOpe;
OKHCJeHHEM MeTasJHYeCKOro Xeje3a apOMaTHYECKHMMU HHUTDOCOENH-
HEHUsSIMH; OKHCJIEHHeM JHCNepPCHH MHAPOKCHA HIH Kap6oHaTta AByX-
BaJIEHTHOTO XeJsie3a B BOJie.

Jns monyueHus KeJTOrO Ke1e300KCHAHOTO MHTMEeHTa HCMOJIb3Y-
10T mepBele aBa cnoco6a. Tperuit cmoco6 MpuMEHSIOT AJs TOJyue-
Hus Mapca xenartoro.

[To mepBoMy crmoco6y B KauecTBe ChHIPbfl HCIOJIB3YIOT Hatle BCEro
cynpar xenesza (xenesubit kymopoc) FeSO4-7H:0 (B TOM yHncie
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OTXOJBI MPOH3BOACTBA AHOKCHAA THTAHA CYyAbQAaTHHIM CcrocoGoM);
MeTaJNIHYecKoe XKeJe30 (OTXOAB Pa3JHYHBIX NPOU3BOJCTB); aMMHAK,
THADOKCH], HATPHSA, CONY, H3BECTh.

Ocaxjenne murMeHTa BejyT B NPUCYTCTBHH 3apojbiliedi, 6e3 KOTOPHX He
yAaerc NOJy4YHTh MPORYKT UHCTOrO XKeJTOTO LiBeTd C XODOIIWMH NHIMEHTHHIMH
noxasarteliiMu. B oTcyrcTBHE 3apogHINell mpolecc KPUCTaAIo06pa30BaHHs NpoTe-
KaeT [JHUTeJbHOe BpeMs, H BHNaBIIHEe B OCaj0K YaCTHIH NHIMEHTa YCUEeBaloT
YBEIMYATECS B pasMepax, 4To MPHBOAHT K MOTEMHEHHIO IBeTa W yXyAIIEHHIO IHT-
MEHTHHX €BOJCTB.

3aponHll NpeACTABASIOT €060l CBEKENpUrOTOBJEHHYI0 B3BECh TOHKOIHUC-
NepCHOTO THADOKCHAa Kedesa. IlosyyaloT 3apopHINH OKHCJIeHHeM KHCJIOPOAOM
BO31yXa HJH GepTosieTOBOA conbio THApokcHpa xKeiesa (1) wam uxorpa KapGo-
HaTa XKelie3a, MOJydIEHHHX H3 pacTBOpa JKENE3HOTO KYNOpoca OcaXKAEHUEM aM-
MHAKOM, THADOKCHAOM HATDHS HJHW H3BeCTKOBHM MoJiokoM. Yauie Bcero pmas
OCaXIEHUsT HCHOJb3yeTcsl aMMHaK. 3apojHIM NOJyYaoT JHGO OTHENbHO, JHGO
HENOCPEACTBEHHO B NPOLIECCE CHHTE3A.

CBolicTBa TOTOBOTO NHIMEHTZ B 3HAUMTENbHON CTENlEHH 3aBHCAT OT YCJOBHH
nosyuenus sapophiledl. Uem auKe TeMmmeparypa NOJyYeHHWsl 3apojHINedl, TeM
cBeriee uUBer nurMenta. Ha mpakTuke sapopHimu moaydator aubo mpu 20 °C, nubo
npH Harpesanud ux no 30—50°C. 3apogHmu BBOJAT B KOJHUECTBE OKOJO
109% (macc.) mo oTmOIIEHHI0 K OXKHIaeMOH Macce MHrMeHTa.

CunTes MUrMeHTa NPOBOZST B PeakTope GoJbIIHX pasMepoB (25—150 %),
H3TOTOBJIEHHOM H3 cTaJu H (yTepoBaHHOM KHCJIOTOYMOPHHM MatepuaioM. Huuiie
peakTopa KOHHYeCKOe ¥ HMeeT JOKHOe GHO B BHJE JAePeBsHHON pellleTkd. B pe-
aKTOp 3aJIUBalOT PacTBOP IKEJNE3HOTO KYNOpPOCca M 3arpyKaiT MeTal/iHuecKoe
Kene3o. B KauecTBe moOcHegHero 4acTo HCHOJB3YIOTCS OTXOAH 3eCTH TapHHX
1ex0B. STH OTXOAH He NOJKHH COXEPIKaThb NpuMecedl JerHpOBaHHOH CTaJH, Mac-
Jia, TPA3H M OKaJuubi, MOITOMy MX TOJBEPraloT NpeaBapuTeNbuoii obpaboTke.
Oua sakmouaeTcs B NMPOMBIBKe OTXOHOB CHadata !—2%-HEM pacTBOpOM cepHO
KUCJIOTH, a 3aTeM BojOH. B 3amosHeHHHH peakTop BBOAAT 3apoxbllld (WM TO-
Jiy4aioT MX HelOCPeACTBEHHO B peakTope), cMech mogorpesalor go 60—70 °C ocr-
PHM TI2pOM H NORaIoT uepe3 GapGoTep BO3AYyX.

Ilponece mpotekaeT B kucao# cpeme. KUCAOTHOCTB pacTBopa sBJsETCH Cef-
CTBHEM HYaCTHYHOIO T'MAPOJH3a cOJiell TPEXBaJEHTHOIO Keje3a H 3aBHCHT OT CKO-
pocTH mMopauu Bo3gyxa. IlockosbKy cBONCTBZ mMOMyYaeMOro MUIMeHTAa 3aBHCAT OT
pH cpenk, B mponecce cuuTesa cTporo chiepsr 3a Beanmunuoli pH (perymupyror
CKOPOCTBIO MOxauu Bosuyx_g), KoTopasi MeHsercsa or 5,2 no 2,9—3,0. Ilpoxonxu-
TEJILHOCTh CHHTE32 W CBOACTBA NDPOJYKTA 3aBUCAT TakXKe OT IVIOMAZU NOBepX-
HOCTH METaJLIMUeCKOro XKesesa, Ecou oHa HeoCTaTOYHa, TO OKHC/eHHE IBYX-
BAJICHTHOTO 2KeJle3a B TPEXBAJEHTHOE TPOTEKAeT MeHee HHTEHCHBHO, NPH STOM
06pasyeTcsi NMOBHINEHHOE KOJNHUECTBO OCHOBHHX coJiefl IKele3a, KOTOpHE BHIA-
Jal0T B OCaj0K H yXyAIIAlOT cBOHcTBa IMHrMeHTa, B 3aBHCHMOCTH OT BeNMUMHHE
NOBEPXHOCTH KeJsle3a NPOJOJIKHTEALHOCTh Npouecca MOMKET COCTAaBJATE OT 2 10
15 cyr. Ilpu ucnosb30BaHUH OOPE3KOB 3KECTH NPONOJIKHTELHOCTh TpOLEcca
O6HuHO cocTaBiseT 2—3 cyT. Merannueckoe Kenes0 B IpOLEcce CHETE3a pac-
TBOpPSETCS, HefiTpanusys H3OHTOUHOEe KOJWYECTBO KHCJOTH H ofecleuuBas IMOCTO-
SAHCTBO KOHHUEHTpalnuu 3KeJiesHOro Kymopoca B pacTBope. KpoMe Toro, mHrMest
MOKeT 06pa3oBaThesl 3@ CHET PACTBOPEHHs CaMOro Kejesa.

TNocsie oxomuaHus TNpoHecca CYCHeH3HIO NHIMEHTa CJAUBAIOT IJs OTgeIeHus
MeTaJIIHIeCKOr0 XKesie3d, IPyOHX 4acTHI, H TMOCTOPOHHHX NpHMeceHl U OTGUALTPO-
BHBAIOT OT MAaTOYHOTO pAacTBOpa, NMPEACTABJSAIONIET0 COGOH DPacTBOp KeJIe3HOTO
kynopoca. Ocafok TMOABEPraT OTMHBKe BOJOH OT BOAOPACTBOPHMHX MHpHMecef,
cyWIaT ¥ H3MeJbYaioT,

Ha puc. 5.16 mpencraBiena TeXHONOrHYecKas cxeMa TMoJyde-
HHSL JKeJTOro Ke/Je300KCHIHOrO NUIMEHTa ONMHCAHHBIM METOJOM.
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27 — XHAKOCTHOR cuUeryHk; 28 — Hacoc

CuHTe3 NMHrMeHTa (IPOBOAWTCA B peakrope I, B KOTOPHI NMORalOT NmpeaBapH-
TeJNbHO TPOMBIThE METaJiHYecKHe OTXOAb C TOMONIbI0O NMOXbeMHHKA 2, pacTBop
JKEJIE3HOTO KYIopoca 4epe3 MepHHK 3 W 3apOJLILIM — uepe3 MepHHK 4. 3apoAHILIK
TOTOBAT B OTZENLHOM ammapare 5, KyJAa 3ajHBAlOT PacTBOP 3KeJe3HOro Kymopoca
yepe3 MEPHHK 6, aMMHAUHyIO BOLY 4epe3 MePHHK 7 H pacTBOp GepToneToBoH conH
yepe3 MepHuK &. JJiA NpPHrOTOBJEHHS pacTBOPAa XKEJE3HOTO KYMOpoca HCHOJb3Y-
erca annapar 9. Quuuiennnii Ha ¢uabtpe /2 pacrBop cobupawnTt B cOGopuure I3.
CycneHsuio IKele300KCHIHONO NMHUTMEHTa BLIFPYKAIOT M3 peakropa B cGopHuk 14,
OTKYAAa e€e HENpepuIBHO NepeKaunBaioT Ha Gapabauubifi BakyyM-Guaetp 16,
C ¢unpTpa pacTBop Kele3HOro Kymopoca NocTymaer B cOGOpHHK [8 jjis MOBTOp-
HOTO HCTOJb30BaHkd B Npou3BoAcTBe. [lacTy mHrMeHTa pemyJblHPYIOT B pellydib-
narope 20 ¥ mopalotT Ha ciaefylomui BakyyM-QuInTp ¥ T. A. IIpoMbiBHbIE BOAH
¢ BaKyyM-QHIbTPOB HANpaBisiOT Ha oudcTKy. C mocieznero BaKyyM-(puabTpa
macra THCMeHTa TojxaeTcA TpaHcmopTepoM 21 B cylWlwiky 22, OTKyAa MHCMEHT
cHcTeMOH IIHEKOB ¥ 3JIeBATOPOB IIOLAeTcsi HA H3MeJbueHHe B ge3HHTerparop 26
H Ha YNaKOBKY.

[Ipu moJyyeHHH 2KeJTOrO KeJe300KCHIHOro NMHI'MEHTa OKHC/e-
HHEM MeTaJJIAYeCKOro xeJje3a apOMaTHYeCKHMH HHTDOCOELHHe-
HHSMH B KauecTBe IOC/EJHHX 4alle BCEro HCIHOJb3YIOT HAUTPOGEH-
30q1. OcHOBHOM LeJBIO Hpolecca fABJAETCA MOJyYeHHEe apoMaTHYec-
KOro aMHHa (aHH/IMHA), a OKCHE XKeJjesa o6pasyercsi Kak moGou-
ublil mpoaykT. CHHTE3 BeAYT B NPHCYTCTBHH HEOOJBIIOr0 KOJIHYe-
CTBA XJIOPOBOJOPOAHOH KHC/IOTH IpPH KHIEeHHH cMecH. Merannn-
yeckoe XeJse3o B TaKHX ycaoBHAX obpasyer xaopup FeCly, koro-
pbli He NDHHHMaeT HENOCPeACTBEHHOIO YYacTHsl B Ipolecce,
a JIMIIb YCKOpsSieT OKHC/IeHHe xese3a. [Tocnennee O6HIYHO OKHC/AfA-
eTcs B cMewlaHHHH okcup xkenesa (II) wm okcum xkenesa (III)
YepHOro IIBeTa:

4C6H5N02 +9Fe + 4H20 - 4C6H5NH2 + 3F33O4.

Hsmenus ycnoBHsi peakIHH, MOXHO MOJYYHTb BHICOKOJHCIEpC-
HBIH €BeTJ/IO-kKeJThIll NMHIMeHT C XOPOUIHMH NHIMEHTHBHIMH CBOHCT-
BaMH. [lna sToff Lenn B KauecTBe 3JEKTPOJIHTOB HEOGXOIHMO MNpH-
MeHATb COJIH TpPeX- M YeThipexBajeHTHHX MeTaaaoB, CocraB H
cBoiicTBa 006pasyloulerocss OKCHAA 3aBHCAT OT KOJIHYECTBA TaKOro
sJexTposiuTa. [IpHuMHa . crIenH(PHYECKOrO BJIHAHHA  3JIEKTPOJIHTOB
Ha NpOLECC 3aKJIYaeTcss B TOM, UTO PACTBOPHl HX CHOCOGHHI I'HI-
POJIM30BATHCS IOYTH IIOJHOCTBIO B THPHCYTCTBHH MeTaJ JH4eCKOro
kenesa. OOpasylomIHiica IHADOKCH] MeTalja DearkpyeT C IHAPOK-
cunoM Xenesa(Il), npenATcTBYs 3THM B3aHMOAEHCTBUIO MOCJAELHErO
cruapokcunom Xesesa(Ill) c¢ o6pasoBanHeMm cMeCH OKcHIA Xelle-
3a(ll) nokcuna xenesa(Ill). Tuppokcnn xxeqesa(ll) okucasercs
B CBEJITO-XKEJITHH MOHOTHApaT okcuaa xeneza FeO(OH).Ha nmpak-
THKE B Ka4eCTBe 3JIEKTPOJHTOB 4alle BCero NPHMEHSIOT DPacTBODHI
COeJMHEHHH aJIIOMHHHf, B YACTHOCTH XJODHA AJIOMHHHA.

Boccranosnenne HHTpoGeH30Ja B aHHJAHH NPOBOAAT B DeakTo-
pax Goabwo#i emMkocTH (okoao 20 M%), dyrepoBaHHBHIX KHCJIOTO-
VIODHBIM MaTepHa/JOM M CHAaGXKEHHHX MeIlankaMH H 06paTHbHMH
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KOHJIEHCAaTOpPaMH. B peakTop 3aiuBaioT BOAYy H DPAacTBOp XJopHAa
amomunus. CMech HarpesailOT OCTPHIM [apoM [0 KHIIEHHA H 3a-
IPyKaliT NOPUHSMH HHTPOOEH301 H UYYTYHHYI0 HJIH CTJIBHYIO
CTPYKKY.

[Tocie OKOHYAHHS DeaKUHH Maccy OXJaXJalT H AAKT ed oT-
croarbea. O6pasyrouuiica BepXxHuil cioi, comepxaumuii 60% anu-
JauHa, cudoHHpyOT B oTcToliHMK. OcTaBmuiics B MaTOYHHKE H
ocajike AHHIMH OTFOHAIOT ¢ BOASHHIM napoM. OcajoK NHIMeHTa
HPOMBIBAIOT, GHABTPYIOT, CYIIAT H H3MEJAbYaloT.

Mapc XenTs I mosydaloT OKHcJIeHHeM Kap6oHaTa WIH HA-
pokcuna *keqaesa(Il). Kap6oHaT ¥ THAPOKCHA Keje3a [OJYyYaioT
[IpPH B3aHMOAEHCTBHH COJH [BYXBaJEHTHOro XKeje3a, 4Yalle BCero
JKeJIe3HOI'0 KYyIopoca, ¢ KaJbLHHHPOBAHHOH CONOH HIH LIEJOYaMH,
OxHcieHHe MOJYYEHHBIX OCAJAKOB IIPOBOASAT KHCJAODOJAOM BO3Ayxa
npu 50—60°C:

FeSO, + NayC0; »FeCO3+NayS0y,
2FeCO3 + nHy0 + 0,50, » Fe,05-nH,0 + 2C0,.

YcioBrA NpoBefeHUs PeaKLHH ocaXKIeHHS H OKHUCJAEHHST OKa-
3LIBAIOT 3HAYHTE/NbHOE BJHSAHHE HA LBeT M COCTaB ocaika. B tom
ciydae, KOTAa AJ51 OKHCJIEHHA HCIO/Ab3yIOT 6epToJeTOBY COJb,
IIACMEHT IoJyyaercss 6oJiee YHCTOro LBeTa, YeM B cjaydae OKHCJ/e-
HHUA KHCJIODOAOM BO3AyXa. B HeKOTOpHX ciayuasax K pacTBopy Xe-
JIe3HOro Kynopoca n006aBafiOT pacTBOp cynbdata aJOMUHHA HIH
anwoMoKanHeBHX kKBacuos. IIpn mo6GasreHnn coawsl 06pasyeTcs
THAPOKCHJ AJIOMHHHS, B IIPHCYTCTBHH KOTOPOTO H IPOXOJHT OKHC-
JeHue kapGoHaTa Kenesa.

JKenThil Xene300KCHAHBIH NHIMEHT IPUMEHSIOT AJA IOJdyde-
HHS KPACOK CaMblX pa3/HyHbIX THIOB. CMech NHIMeHTa ¢ HamoJ-
HuTeneM B coorHomeHnn (1:7) — (1:8) wHocur  Ha3BaHue
cunTerudeckoli oxpe.. HacTs NHrMeHnTta nepepabaTeiBaeTcAd B Kpac-
HBIH KeJe300KCH/HBIH MHTMEHT.

Mapc XeJaTell TPHMEHAIOT T1aBHHIM 00pasoM B Xy[NOXKecTBEH-
HBIX KPAaCKaX, a TakxkKe B Kpackax JJs OTHEJKH [PeBEeCHHBI.

Kpacuble Xe/e300KCHAHble NHIMEHTHI [pEeACTaBASAIOT COGol
IOYTH YHCTHIH OKCHA 2Kenesa Fe,Os;, comep:KaHHe KOTOPOro AOCTH-
raer 95—98Y%. KpucraaausyioTcs IHTMEHTH B T[eKCATOHAJLHOMN
CHHIOHHH. 11BeT MUrMeHTOB OT OPaHXKeBO-KPACHONO X0 MAaJIHHOBOrO
H IyPIyPHOrO (B NOJHOM TOHE) H OT pPO30BOro 10 CHpeHeBoro (B
pas6ese). OrreHok 3aBHCHT OT GopMBl H pa3mepa 4yacTHU. B mur-
MEHTaX CBeTJblX ToHOB pasMmep uvactHy 0,35—0,45, TeMHBIX —
2,6 Mmgm. PopMa yacTHIl MHTMEHTOB CBETJHIX OTTEHKOB HIObUATAf
HJIH INJacTHHYaTasi, TeMHBIX — 3epHHcTafA. Kak # a1  XKeatslx
IIHCMEHTOB 3TOr0 THma, HMEETCs TakXe KpacHHU JeCcCHPYIOUIHH
nurMeHT (Mapc kpacubiil).
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IMonyuaoT KpacHble KeJe300KCHIHBle MHIMEHTH TEePMHUYeCKUM
CII0CO6GOM H3 KEeJNEe3HOI'0 KylNopoCa HJIH JKEJTOro KeJe300KCHIHOrO
MUrMEHTa.

B nepBoMm cnydae mpouecc HPOBOAAT B JBe CTajHH: BHayajle
XKeJseaHslii Kynopoc o6essoxusaioT npu 350—400°C no o6pasosa-
HHS MOHOTHApaTa cyabdara XkKenesa, a 3aTeM NPOKAJHBAIT €ro
npu 700—825°C pgna o6pasoBaHHsA OKCHIA XKeje3a:

2Fe50,-HyO = Fe,04 + S04 + SO, + H,0.

O6esBoxuBanne XeJe3HOI'0 KYyIopoca CONPOBOXKIAETCH 3HAUH-
TeJbHBIM CIHEKAHHEM ero YacTHL, YTO NPHBOAHT K MOJYYEHHIO NHI-
MEHTa HH3KOro KadecTsa. [I1osToMy mocse 06e3BOXKHBaHHSA IPOAYKT
nojsepraoT uaMmesawuenulo. Ilpouecc mpoxajMpanusi oOHYHO AJH-
Tesned. Ero npososfiT 10 OCTaTOYHOro coiepXKaHus cyabdara XKe-
ne3a 5—109%. B pesyabTare n/aMTeNbHON BbiIepXKKH OKCHAA XKelle-
3a [PH BBICOKOH TeMIleparype NPOHCXOAMT YKDYIHEHHE ero 4acTHI,
YTO OPHBOMHT K TMOJYYeHHIO TpPyGONUCIEPCHOr0 THIMEHTa C IJI0XH-
MM csBoicTBaMH. LIBeT NMHrMEHTA 3aBHCHT OT TeMIlepatypu MpoOKa-
aupanuda. Tak, mpu 700—725°C noay4amoT OHTMEHT C KeJATOBaTHIM
OTTEHKOM, a npu 725—825°C — ¢ cuHeBaThHiM. BBeneHnne B -xeJes-
HBIfi KyIOPOC CIeHHaJIbHBIX N00aBOK faeT BO3MOXKHOCTL H3MEHAThb
LBETOBOH OTTeHOK mnurMenra. Hampumep, po6asienue XJIODHIA
HaTpUs NPHUBOLMT K 06pa30BaHHIO NHIMeHTa C (PHOJNETOBBIM OT-
TEHKOM.

OGe3Bo:xkHBaHHe W IPOKAJTHBAHHE KEJAe3HOro Kymopoca o6HIY-
HO OpPOBOJAAT BO BpawlamUHXcA nevyax, TexHosornueckas cxeMma
npoBeNeHHs 3THX ollepalHi NpuBereHa Ha puc. 5.17.

Kenesun#l Kymopoc JIeHTOYHHM TpaHcmopTepoM [ 1uepes TapeibyaTHR nuTa-
TeJib 2 MOJAIOT B 3arpy3odHoe ycrpokcrBo sjesatopa 3. Hs Hero xemesHmhi
KYNmopoc Ionazaer B CMecHTeNlb IIHEKOBOro Thma 4, rie K HeMy H0GaBAfiOT MO-
HOTHApaT cyibbara xeliesa 1/ yMeHbUIEHHs CIeKaHHS NPOAYKTA mpH 06e3BOXKH-
Bamzu. Hs cmecurens 4 cMech uepe3 OyHKep 5 mocTymaeT B GapalaHHYIO cyluJ-
Ky 6.

Y Cymmuaka o6orpeBaercd rasaMu H3 Ttomkd 7. OTXOopsimiHe Tash YacTHUHO
0CBOOOXKJal0TcAd OT NBbIIH B MBIEYJOBHTENbHOH KaMepe 8 W mocrtynaioT B GaTa-
pefinbfft HUKJAOH 9, OTKyAa MNbUIb uepe3 3/neBatop 3 moONajaeT B cMecHTedb 4,
a ra3 IOCTyIaeT Ha OKOHUYATelbHYIO OYHCTKY B cKpyGGep 10.

Honyuennnii mocje 00e3BOXKHBAHUA TPOAYKT OXJaXKiaeTcsi B TpaHCHOpTep-
Hoft Tpybe I1 u nopnaercst siaeBatopoM I2 B Gywkep 3. M3 storo GyHkepa uacth
MOHOTHApaTa cyibdaTa Kelesa TapeibuaThiM nuTateneM [4 sarpykaercsi B cMe-
citenb 4, a OcHOBHasi Macca ero mutareieM I5 mnozaeTcs BO BpallaromIyioCs
neub 16. OGorpeB ocymlecTBJsieTCS ra3aMH, KOTOpPHE NOCTYMAIOT B Meub W3 TOM-
ku 17. OudcTKa OTXOAANHX Ta30B OT MBIIH MPOH3BOAMTCS B GaTapeAHOM ILHKJIO-
He I8 u anextpodunbrpe 19. M3 HuX mbUib BHOBb NMOCTymaeT uepes sieBatop 12
B G6yHkep 18. OcBOGOXKIEHHHH OT MHJIM [a3 HAaNPaBAAIOT B OTHENeHHe YTHIH3AMHY
CepHUCTHX rasoB. IIpoaykT mpokafiMBaHHA OXJIaXpawT B Gapabane 2/, a 3aTeM
[OABEPraloT YeTHPeXKPAaTHOH NpPOMHBKe peny/blallhed,, cylIKe W WH3MeNbueHHIO,
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g% Bropo#t croco6 HoJyueHHSI KPacHOTO KeJe30OKCHIHOro ITMr-
ag MeHTa 3aKJouaeTcs B MPOKAJHBAHHH MOHOTMApaTa OKCHIa XKeJe-
ﬁdaa&m«ﬂﬂ_::_lﬂ INNDEMIOHON § =" 3a — XKeNTOro KeJie300KCHAHOro nurMenra — npu 600—650 °C:
‘ gl
wog g g
2 S .
“xBoeo §E§ ZFEO(OH) ind F3203 + HZO

i 158
eny 2 ewf
= ;“-Eo

= g EET K nmocTomHcTBaM 3TOro Cnoco6a MOXKHO OTHECTH €ro NpOCTOTY

Bpog 3 SER # BHICOKHE KauecTBa II0JIyYaeMoro MPOJAYyKTa, K HeAOCTaTKy — BbI-

2 o |§§ COKYI0 CTOHMOCTb CHIDBA. OO6HIYHO XeJITHIH KeJEe300KCHIHBIH ITHr-

. A N =g MEHT H KDACHbIH TIOJYYAloT B ONHOM ILexe.

S = — T o B Jleccupyomuit KpacHblfi Kesne300KcHaumi nurMedt (Mapc

S LB KDACHbL) TIONYHAlOT M3 KEJTOr0 Mapca [pOKaJHBaHHWEM NPH

0g &7 400°C. Ilpu 6osee BhIcOKO# TeMneparype (600—700°C) o6pasy-

S8 ES €TcA KpacHBIA OKCHA XKese3a.

s §°§° 3 Kpacabie K€JIE300KCH/HbIE MUIMEHTRl, KaK IPaBWJO, XapakTe-

8 J PH3YIOTCA YPEe3BHIYAHHO BBICOKOH YKPHIBHCTOCTBIO (4—6 r/M2%).

o *8 = IlnotHOCTE KpacHBIX XKeJE30OKCHAHbIX murMertoB or 4500 no

Bprolpnzup S 5000 xr/m3;, macaoeMkocTh 20—50; HHTEHCHBHOCTL BHCOKas. OmH

D20H033 anHogrugouli oy | TepPMO-, CBETO- H aTMOC(hePOCTONKH.

[TpuMeHsIOTCA KpacHble XKeJe300KCHIHEIe ITMrMEHTH JJIsl TPHro-
"TOBJIEHHA CaMBIX Da3HOOOPAa3HBIX KPAaCOK W 3MaJseH, HJjsi OKPackKH
q11acTMace, JHHOJeyMa, Oymard M Ap. JlecCHPYIOMmHi KpacHHIH
Mapc MPUMEHSIOT B XyNOXKECTBEHHBIX KPacKaXx.

KopuuHeBbie KeJNE300KCHAHBIE IHIMEHTH MPENCTABAAIOT coboil
CMeCh KPAaCHHIX H YEPHHX XKeJe300KCHAHHX nurMenToB. Ilo xuMHu-
YeCKOMY COCTaBY YepHbIHl NHIMEHT — CMeCh OKCHIOB ABYX- W Tpex-
sajeHTHoro xeje3a Fe;O, LIBer KODHUHEBHLIX MHTMEHTOB 3aBHCHT
OT COOTHOLIEHHS MeX1y OSTHMH OKCHiaMmH. CBeTJO-KOPHUHEBHIH
murMenT, manpumep, conepkut 93% Fe,O; u 6% FeO, a sipko-ko-
puunesbiit — 85% Fe,O3 u 14% FeO.

[TonyualoT HX OCaXKIEHHEM HJIH TepMHYeCKHM crocobom. Ilpu
OCaX/eHUH KODHYHEBBIX NMUTCMEHTOB IIPOIECC BeAYT TaK ke, Kak
TIDH TMOJYYeHHH XEJTHIX MHTMEHTOB IIPH OKHCJEHHH apoMaTHYecC-
KHMH HHTPOCOeJHHEHHAMH HJIH KakK IDH NMOJYYeHHH KeJTOro Map-
«ca. [IBeT MHrMeHTa MPH 3TOM DEryJHDPYeTcsi KOJIHYECTBOM 3JEKTPO-
JIUTA, THADOJH3YIOWErocss B IPHCYTCTBHH METAJ/UIHYECKOro eJle-
33, TeMMEPaTYpPHbIMH YCJIOBHSIMH OCAaXKJEHHS, a TakKkKe KOJHYeCT-

/8 — GaTapeHHple LHKJIOHBI;

9,

wascs Meub; /9 — siaeKTpodHABTD; 20 — MHEKOBBIA ITHTATENb; 2/ == XOJORHJBHBIA GapaGaH; 2

23

= BOM OKHCJHTENS WIH CKODOCTbIO MOJAYH BO3AyXa.
“H\ TepMHuuecknii cnoco6 NOJyYeHHs KODHUYHEBLIX ITUTMEHTOB COC-
tour B npokanusanud FesOy nim Fe(OH),, a takxke FeCO; npu
200004 400°C.
TIHEWIK Jleccupyromuit murMent (Mapc KOopuunegolil) MOXHO moJydaTh

#3 KeJEe3HOr0 Kynopoca OCax/JeHHEM ero aMMHAKOM B INPHCYTCT-
BHH cyibthara Mapranua. ITosyyeHHBI NpH STOM 0CAZOK OKHUCJIA-
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Puc. 5.17. TexHonorudeckasi cxeMa IpoueccoB 0Ge3BOKHBAMHSA M MPOKAJHBAHHS KeJNe3HOTo KYmopoca B MPOH3BOACTBE KPacHO-

TO XeJe300KCHAHOro InMurMeHra.
1 — jenToudbit TpaHcnoprep; 2, 14, 1§ — rTapejbuarsle IHTaTedH; 3, /2 = syneBarophl; 4 — CMECHTENb;

xa;, 7, {7 — TONKH;, 8 — mnbLIEyJoBHTENbHAA KaMepa;




10T BO3AYXOM B INEJOYHOH Cpele, OTMHBAKOT, CyllaT M NpPOKaJHBa-
IoT npu 180—200 °C.

ITo cBoficrBaM KOpHYHEBble MHIMeHTH NONOOHHI APYTHM XeJe-
300KCHIHBIM IHTMEHTaM.

"PHPOAH ble XXeNne300KCHAHLIC NHUIMEeHTh

IIpuponnbie NMHrMeHTH, TaK e KaK M CHHTETHYECKHE, MOTYT HMETb:
XKeAThlH, KODHYHEBHIH H KpacCHHIH LBeTa, KOTOphle 0O0YC/OBJEHbL
NPHCYTCTBHEM B HHX THAPATHPOBAHHBEIX M HETHAPATHPOBAHHBIX OK-
CHIOB XeJae3a. KpoMe 3THX OKCHEOB NpHPOJAHBIE NMHTMEHTH COAep-
JKaT MHOTOYHCJIEHHble NPHMECH, B TOM YHcJe NpHMeCH opraHuyec-
KHX BellecTB, KOTOpHE TaK¥Xe OKaspBalOT BJHsiHHe Ha Iser. Oc-
HOBHBIMH IpPHMECAMH fBJAKTCA KpeMHEe3eM, [JIHHO3eM, KapOOHAaThL
KaJIpllgd, MaruHgd H XeJje3a, cCoeJHHEHHA Mapranua M Ap.

[TosyuaoT npHpoxHsle Ke/€300KCHIHBIE ITHIMEHTH MeXaHHYeC-
KHM €noco60M H3 TBepJBIX TODHBIX MOPOA H MHHEpPAJOB HJIH MAr-
KHX TJIHHHCTHIX NOpox. Pasnnuyaoor cyxoff H MOKpH# cIocoGH mne-
pepaboTKH NPHPOIHOTO CHIPbS B ITHTMEHT.

Cyxoit cmoco6 COCTOHT H3 CJEAYIOIIHX ONepalHi: orGop:
MycTod nopoAsl, ApolJerHHe, CyLIKa, pasMoJ H BO3AYIIHAA cemapa-
uud. B mpoH3BoAcTBe KpPACHBIX IHIMEHTOB BMECTO CYIIKH IpH
130—150°C mnpoBoxar npokanusanue npu 400—600°C. Cyxoft
cnoco6 IPHMEHAIOT IJaBHEIM o6pa3oM [Jid NPOH3BOACTBA XeJses-
HOTO CypHKa H MYMHH, HO OH MOKET MPHMEHATHCHA IJA NOJYyUYEHHST
H APYTHX NHTMEHTOB.

MoxkpHi cnmoco6 BKIOUAET ClAeLyIONIHe ONEpAaLHH: OTMY-
YHBaHHe, 06e3BOXKHBAaHHe, CyIIKy, pasMoJ ¢ cenapamnHed. Iror
cnocob c/aoxkKHee CYXOro, HO 3aTO HaeT BO3MOXKHOCTb HCIOJB30OBAThH-:
6oJiee 3arpsA3HEeHHOE CHIpbe, a TaKXe MOJYydYaTb NHICMEHTHL C BHICO-
KOM CTENeHbI) AHCNEPCHOCTH. MOKpHH cmocol HCHOJNB3yeTcs MAJIst:
NMOJIy4eHHs OXP, CHeH, yMOp H Ap.

IIpuponubie mHrMeHTH MO CBOHCTBAM YCTYNAlT CHHTETHYeC:
KHM, HO OHH 3HAQUHTEJNBHO J[elleBje moc/JeAHHX. Mx IIHPOKO He-
NOJIb3YIOT B BOAHBIX H MAacC/JfAHBHX KPAacKaX, NPENHA3HAYECHHBIX [JST
OKpaCKH CTPOHTEJIbHEIX KOHCTPDYKILHH, H3NEJIHA H3 JApEeBEeCHHH M
MeTajia, a TakXKe /A OKPAacKH JHHOJeyMa, OGyMard, UeMeHTa H
0eToHa, B NMPOH3BOACTBe KepaMHUeCKHX IVIMTOK H ap. HauGosbiiee
NpHMeHeHHe HMEIOT 0Xpa, CHeHa, MyMH:, KeJe3HHH CypHK, ymMOpa:
H Ip.

Oxpwnl npexacraBigloT co60H IHIMEeHTH KEJTOro ILBeTa C pas-
JHYHBIM COJep3KAaHHEM THAPATHPOBAHHBIX OKCHAOB TpPeXBaJIEHTHO-
ro xenesa. B cBeTsiBIX 0Xpax HX cofepxHuTcsa 12—17, B cpennux —
22—44 U B 30JI0OTHCTHX (XeNe300KCHAHHX) — 40—859,. OCHOBHHI-
MH NpHMECAMM fABJAIOTCH AJIOMOCHJIHKATH. LIBeT oXpHl 3aBHCHT He
TQJBKO OT XHMHYECKOTO COCTaBa, HO M OT KPHCTaNJIHYECKOTO CTPO-
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€HHd, AHCNEepCHOCTH M (opM wacrun nurmeHra. CelpbeM IJ4 MO-
JIYUeHHdA OXp cayxkar Oyphle XKeJse3HSKH,

Kak u Bce mpHpoAHble NUIMEHTH, OXpH MoJHaHcnepcHB. Cpex-
HHH pa3Mep HX yacTHL 1—3 MKM. YKDBIBHCTOCTb OXDP 3aBHCHT OT
COJlepKAaHHA B HHUX THApATa OKCHAA XKeJje3a H C NOBBHIIEHHEM €ro
Bospacraer ¢ 90 no 25 r/M%2. B TOHKHX CJI0X OXpPBHl NPOCBEYHBAIOT
U HCHOJIb3YIOTCST KaK JeccHpyiomui nurmenr. Oxpel  o6gafgaior
CBETO- H aTrMoc(hepoCTOHKOCThIO, HO He 06/aJai0T KOPPO3HOHHOH
CTOHKOCTBIO. KpoMe TOro, OHH CTOHKH K BO3HEHCTBHIO mHIeqOoued H
CcJa0BX KHCJIOT. TepMOCTOHKOCTh HX HEeBeJHKa.

OnHOM M3 Pa3HOBHAHOCTEH OXp ABJAKTCA IMUTMEHTHI, COmepkKa-
mHue NpHMecH KapOOHATOB KajbLUHA H Maruud. Takde OXphl HOCAT
Ha3BaHHE TOHHX» HJIH «KapOOHATHEIXY.

Oxppl IIpHMEHSIOT [JIl NMOJYYeHH KPACOK pAa3/JHUHHX THIOB
{MacasiHBIX, 3MaJeBHX, BOJHBHIX H [p.), a Takke IJIf XyLOXKeCT-
BEHHBIX KPacoK.

Cuena npezcraBiaseT co60i pasHOBHAHOCTH OXp. llBer ee XkeJ-
TO-KOPHUHEBHH. B coCTaB CHeHbl BXOAAT aJIOMOCHJHKATHl, OKpa-
LIeHHble THADATHPOBAHHEIMH OKCHIAaMH XeJje3a, OKCHAB Mapral-
1la, DHOKCHA KPEeMHHS H HEKOTOPOE€ KOJHYECTBO OpraHHYeCKHX
npumeceit. Cozepkanue OKCHIOB kese3a B cuene 45—559%,, cpen-
#ufi pasMep uacrtHn 2—4 MKM, MacioeMkocth 50—55. Cuena dB-
JIA€TCS JIECCHPYIOIMIHM ITHIMEHTOM.

[IpuMeHsiOT CcHeHy [/ NPOH3BOACTBA XYAOXKECTBEHHBIX Kpa-
COK, a TakKke AJd OTAEJKH [JPEBECHHB MOJ I€HHBlE HOPONH!, MPH
fIpOM3BOJICTBE Kapauiallled H T. 1.

JKene3nblii cypuK npeicrasifier co6oifi KpAacHHH NHrMeHT ¢
cofiepKanneM okcuaa xeneza 75—95%. OcHoBHble INpHMECH —
TJIMHHCTHE BeIecTBa H KPEeMHe3eM.

CelpbeM [/ TOJYyYeHHs NHTMEHTa CJYXKar IJaBHEIM 06pasoM
KpacHble Xese3HAKH. OCOGEHHOCTBIO IHIMEHTa $BJAETCH ero BhI-
C€OKasl YKPBIBHCTOCTP H HHTEHCHBHOCTb. CpeXZHHHl pasMep YacTHIL
2—4 mxMm. OH cBeTO-, aTrMocepo- H KOPPO3HOHHOCTOEK, YCTOHUHB
X BO3AEHCTBHIO IIesoYel H ciabblx KHCJIOT.

JKese3Hblll CYypHK OUeHb LIMPOKO NpHMEHSETCsl [AJs IPHIOTOB-
JIEHUs KPacoK pas3jHYHOrO Ha3HAYeHHs Ha OCHOBe IJIEHKOoGpasy-
IOI[HX BEIIEeCTB MPAKTHYECKH BCeX BHIOB.

MyMHH OTJIHYAIOTCS OT KeJIE3HOI0 CypDHKa MEeHBbIIHM CcojiepXKa-
HHeM OKCHI0B xeJsesa (20-—70%). B saBucHMOCTH OT coaepxka-
HHS Pa3/HUaOT XKeJe300KCHAHbE, TJIHHHCThe H GOKCHTHEE MYMHUH.
ITocnennne comep:kat 3HAUATEJNbHOE KOJHMUYECTBO OKCHAA aJIOMH-
HHUA.

CeippeM AJd noJydeHHsa MyMHH ciayxkart 00JOTHHE pPYAB, BH-
COKOXKeJie3ucThie OOKCHTHL H AD.

Ilser MyMmuii 3aBHCHT OoT coiepXanua Fe,O; u Moxer H3Me-
#ATBCSL OT CBETJIOrO A0 TEMHOro KOpHYHEBO-KpacHoro. MymuH xa-
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PAKTEepH3YIOTCA BHICOKHMH YKPEIBHCTOCTBIO H  HHTEHCHBHOCTBIO,
CBETO-, aTMOC(hepo- H XHMHYECKOH CTOHKOCTBIO.

[IpAMeHAIOT MYMHH [/ HM3TOTOBJIEHHS KPacoK H dMaljeli BCex
THIIOB.

lpoxanennas oxpa M cHeHa XXKeHasd. B KauectBe KpacCHBIX
IUTMEHTOB HCHOJIBSYIOTCA NPOAYKTH IIPOKAJHBAHHA OXPH H CHe-
HBl npu 500—700°C. IIpu npoxaJuBaHHH NPOHCXOLHT AETHApaTa-
UM OKCHAOB XKeje3a, BXOAAINHX B 3TH XKejThle MHICMEHTH, B pe-
3yJbTaTe uYEro OHH npHOOperaloT KpacHBHA KpacHblfi uBer. Hc-
NOJIb3YIOT IMPOKANCHHYI0 OXPY H CHEHy XKeHylo AJd H3roToBle-
HHsl XyHOXECTBEHHBIX KPacoK.

YMOpa — NpHPOAHBIA  KeJEe300KCHAHBIA KODHYHEBBHIH NHIMEHT,
BET KOTOPOTO 0OYC/IOBJEH HAJHYMEM OKCcHAOB MapraHua (zo 16%
B nepecuere Ha MnQ,). CosepxaHue OKCHIOB XKeJse3a B ymGpe B
cpenneM cocrasiser 25%. Ilpu npokanuBauuu npu 400—600°C
yM6pa npuo6Gperaer LBET OT APKO- NO TEMHO-KOPHYHEBOTO.

IIpuMenserca ymM6pa B XyAOXKeCTBEHHBIX Kpackax, a Takxe B
CTPOHTEJBHOA TeXHHKe.

Oxcudst ceunya

CocTas, cBoficTBa H npuMeHenHe. K oxcuiam cBHHIIA OGBIYHO OTHO-
car eaer PbO u ceunyosoid cypux Pb3O4 uTO HETOUHO, TAK KAaK B
IeACTBUTEILHOCTH CYDHK fBJISETCI COJIbI0 OPTOCBHHLOBOH KHCJO-
Tel. MIHOTZA CUMTAOT, YTO CYpPHK HABJAETCH CMEMIAHHBIM OKCHAOM
cocrasa 2PbO-PbO,.

ORCHZ CBHHLA MOXKEeT KPHCTAJJIH30BAThCA B ABYX KPUCTAJIHUECKHX MOZH(DH-
Kanusax: Terparonaibuofi (a-PbO —rzer) u pomGuueckofi (B-PbO — maccukor).
Ilpy onpeneneyHHX YCNOBHAX OKCHA OZHOH MoauduKamuy MOXKET NePeXOXUTh B
OKcHA Apyro#l Momuburanuu. Takod nepexox, uanpumep, npoucxoxur npu 489°C,
Huxe sroii Temneparypuw yctofiuus a-PbO, a srnime — B-PbO. Ilepexon a-PbO
B B-PbO yckopsiercs npu nopbillenuu Temneparyph. OG6paTunii Ilepexopy npn
OXJIaXKJIeMHy NPOUCXOJHUT Oueub MeJJeHHO, nosToMy B-PbO meonpenenenso noro
MOKeT CyIeCcTBOBaTb ¥ NpH KOMHaTHON TeMmeparype. Takoe cocTOsHME KPHCTaJ-
JIMYECKOTO BEILECTBA MOCUT Ha3BauWe meracraburbrozo. IIpu HE3HAYHTENbHOM
MeXauuyeckOM BO3aeHCTBUM, MalpUMep M3MEJbUEHUH, NIepeXo]y B YCTOHUUBYIO ¢op-
MY MOXKET IPOM3OHTH OHYeHb JIETKO H OHICTPO.

Monnpukanau o-PbO u B-PbO pasanyaorcs no ceoum ceoicrBam. Tak,
a-PbO umeer kpacuo-kopHuneBHfl useT, a B-PbO — xentmit. B Bogmoh cpege
B-okcuy Gojtee PeaKIHOHHOCIOCOOEH, HEM CL-OKCHI.

B TexHHKe OKCHA CBHHLA HaseBaiT raeToM. OH mnpeacras-
Jager cobofi AHUCHEpCHBIH MOPOLIOK, IIBET H CBOHCTBA KOTOPOro 3a-
BHCAT OT KPHCTaJ/IHYeCKOH CTPYKTYPH H HaJHuHs npHMeced, Ilser
MOxkeT OBITh XKEJNTHIM, Cepo-3€/JeHHM H KpacHoBaTeM (10 6ypo-
KpacHoro). B Boxe rier npakTHueckH HepacTBopHM. PacTrBopsercs
B a430THOH, XJOPOBOZODOZHOH H YKCYCHOH KHCJOTaX, a TaKXe B
KOHLEHTPHPOBAHHBIX pacTBopax Inenoyed. C XXKHPHEIMH KHCJIOTaMHE
rJer o6pasyeT CBHHIOBHE MELIA.
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Kak nurMesr rier B HacTosllee BpeMs He NpHMeHsAeT¢d. B ja-
KOKPAaCOYHOH NPOMBIIIJIEHHOCTH OH HCNOJB3yeTcs TJIaBHHIM obOpa-
30M B KauecTBe CHIPbA IJ1 NPOH3BOACTBA pfAJa CBHHENCOJepiKa-
IMX NHCMEHTOB H CHKKaTHBOB. IIpHMeHsderca rier TakXke B akKy-
MYJISITOPHOH NPOMBILIJIEHHOCTH, JAJA NPOH3BOACTBA CTabHIH3aTO-
poB TNOJHBHHHJIXJOPHAA, B NPOH3BOJCTBE KEePAaMHUECKHX KPacoK B
JJ TOJNYYeHHs Pa3/MUHBIX coJed cBHHua. TakuM o6pasoM, TaeT
HCNOJB3YeTCA BO BCEX NepeuHcJeHHBIX 00JacTAX Kak chpbe, IO-
9TOMY AJid Hero TJIAaBHEIMH ABJAIOTCA He NHIMEHTHBlE CBOHCTBA,
a CTeNeHb YHCTOTH H HaJHYHe NMOCTOPOHHHX NpHMecei.

CeuHnoBH# cypHK PbsO, comepxur B cBOEM cocraBe IO
94,5% ocHOBHOrO BellecTBa. B oT/iMYHe OT rjera OH KPHCTAJJIH3Y-
eTcd TOJBKO B TeTParoHaJbHOH CHHrOHHH. llBer ero or cBeTJio-
ODaHXeEBOTO A0 KpPacHOro; pasMmep uyactHn 2—10 MxM.

CBHHIOBBIH CypHK NpakTHYECKH HepacTBOpDHM B Boie. B asor-
HOH KHCJOT€ OH YaCTHYHO PacTBOpAETCA ¢ BHIALEeHHEM B 0Cagok
PbO,.

CypHK HMeeT XOpOMIYI0 YKPBIBHCTOCTb, HO HH3KYHO HHTEHCHB-
Hocth. OH He aTMocdepocToek, HO of/amaer APKO BHIPAXKEHHBIMH
aHTHKOPPO3HOHHBIMH CBOHCTBAaMH, KOTOphle IIPOABJAIOTCA B €ro
OKHCJIHTENbHOM AEHCTBHH, CNOCOOHOCTH K 00pa3oBaHHI0 CBHHIO-
BBIX MELJ, & TaKXe B JIETKOCTH B3aHMOIEACTBH ¢ HOHAMH XXeJe-
3a, 00pasyiOLINMHCA B pe3yJbTaTe KOPDO3HH, ¢ BO3HMKHOBEHHEM
IIPOYHBIX KOMIJIEKCOB.

CylecTBeHHBIM HEXOCTAaTKOM CBHHIOBOTO CYpHKa fABJAETCH €ro
ToKCHYHOCTh. [IpefesbHO [ONMYyCTHMas KOHUEHTPALHA B BO3AyXe
pabounx nOMeIIeHHH B 1nepecueéTe Ha CBHHEL  COCTABJSET
0,0111 Mr/m3,

B /1aKOKpacoYHOH NPOMBILIJIEHHOCTH CYpPHK HCIOJB3YIOT B Ka-
YyeCcTBE AHTHKODPPO3HOHHOTO MHTMEHTA B COCTaB€ TPYHTOBOK A
yepHBIX MeTaJsioB. IIpH 3TOM HEOOXOAHMMO y4ecTb, YTO T'PYHTOBKH
Ha OCHOBE MAac/JfAHBIX H aJKHAHBIX CBA3YIOI[HX CHOCOGHBI 3aryc-
TeBaTh H JaXe 3aTBepAEBATH BCJENCTBHE B3aHMOJEHCTBHA CBOGOX-
HOTO OKCHIa CBHHIIA, COJepXKallerocd B CYpHKE, ¢ KapOOKCHILHEI-
MH rpynnaMu. [To3ToMy  TakHe TPYHTOBKH FOTOBAT HENOCPEACTBEH-
Ho nepeX ynorpeGnenHeM. CBHHIOBHEH CypHK NDHMEHSETCAd TaKkKe
B AKKyMYJATODHOH, CTEKOJIbHOH H KEpPaMHUYECKOH NPOMBILIIEH-
HOCTH.

Moayuenue. CBHHLOBHIA TVIeT MOXKHO NOJyYaThb Pa3HBIMH MeETO-
LaMH: Pas3/OXKEHHEM COeJMHEHHH CBHHIA; 3JEKTPOJH30OM pacTBO-
poB coJiefl CBHHIIA; OKHC/EHHEM TBEPAOro, PacliaBi€HHOTO CBHH-
a HiH ero napoB. OCHOBHBIMH H3 3THX METOHOB SBJSIOTCA: OKHC-
JeHHe paclJaBJIeHHOr0 CBHHIA H OKHCJeHHe TBEPAOrO CBHHIA.
Q6a 3TH MeToja JBYXCTaiuHAHBHIE; CHIDbEM B HHX CJAYXKHT MeraJt-
JIMYeCKHH CBHHEIL.

ITo nepBoMy MeTOAY BHauale NOJYYalOT TaK HaskBaeMHA IyeT-noaydacpn-
KAaT OKHCIeHHeM pAacl/aBJIeHHOTO CBHHLA KHUCJIOPOJIOM BO3AyxXa npu 330—
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500 °C. HOna cosnanus Gosvlllell NOBEPXHOCTH OKHCJEHHS PacIJIaBJEHHHI CBUHEI|
Pa3GpLISTHBAIOT. DTy ONEpanyio NPOM3BOAAT B OKHCIMTENbHOH Neud (KOKHCIH-
TeJbHOM KOTJe»). HenpepeBHO NOxaBaeMHi B Hee PACHIaBJeHHBI CBMHED Pas-
6phisruBaercd cnemuajbHOR JIONAcTHOM Meladkod, APOGHUTCS M pacTekaeTcs MO
cTenkam fleuy. B nmeubr mopaerca Bo3ayx co ckopocthio 800—1100 M3/u. OGpa-
SYWOIIHCH OKCHA CBMHIA BMeCTe C YACTHUAMH HEOKHCAMBHIETOCH CBHHNA 3THM
e NOTOKOM BO3JyXa BBLIHOCHTCH M3 IleYH M HallPaBJfAETCA B YJNOBHTEJNbHYIO CH-
cremy. I'ner-nonydaGpukar Moxer comepxarb ao 80—95% oxcnia cBuHua, Npy-
4eM Kak B @-, Tak 4 B B-topme (cmech). Ero noasepramr KONOTHHUTENLHOMY
OKHCJIeHHIO KHCIOpoaoM Bosjayxa npH 500—600 °C B meuax sroporo o6xura. tH
Neyy NpeacTaBlAT cobofl MydenH, cHabxennble CnejHaJbHBIMH THXOXOJIHBIMH
MellankaMy ¢ rpe6kamu. OHH MOTYT paboTaTh HENPEPHIBHO HJIM NeEPHOIUYECKH.
B pesyabTaTe NOBTOpPHOrO OKHCIeHHS NOJyyawT IJer ¢ cogepxanumem PbO o
99,5%, KoTophifi mocTynaer Ha pasMOJBHO-CENAPAUMOHHYI0 YCTAHOBKY U jaafee —
Ha YNaKOBKY.

Ilo sropomy MeToxy Ha NlepBOH CTaauu NOJYy4YamOT CBUHIOBHA NOPOLIOK €
pasMepoM uacTHU MeHee 50 MM ¥ copepxauueM 65—80% PbO, npuuem npe-
uMymecTseHHo B a-(opme. [Ipomecc NpoBoxAT NPH HHTEHCHBHOM H3MeJbueHHH
MeTaJIM9eCKOT0 CBHHLA B NPHCYTCTBHMY Bo3ayxa npu 100—200 °C.

B xauecTBe annapatoB AJS H3MEJIbueHHs NPHMEHSIOT MeJbHHIH PasJHUHHIX
KOHCTPYKIHH. Bosnyx, nogasaembit B MeNbHHIB, BHIOJHAET HECKOJbKO (GYHKIHH.
On onvoBpeMeHHO ABJARETCH OKHUCJAHTENEM CBHHIA, XJajJ0areHTOM ¥ TPaHCHOPTH-
PYIOIIMM areHTOM (ra3’oM-HOCHTENEM).

Ha Bropo#t CTax¥¥ CBHHUOBHA NOPOLIOK JOOKHUCJASIOT U INOJY4aloT IVIET ¢
conepxanveM 99,9% PbO. OxauM u3 TeXHUUECKHX CNIOCOGOB OCYIECTBJIEHHS STO-
TO Ipopecca ABJAETCH OKMCJIEHHe CBHHIOBOrO NOPOIIKA NapoBO3AYLUIHHM pachhl-
JenueM. Ilpomecc mpoTekaer oueHb GHICTPO, M NOJyIaeMHi IVIET XapaKTepHay-
ercAd BHCOKOH aucnepcHoctbio. HepocTaTkom artoro npomecca asdseTcs GosbIoR
pacxox BO3AyXa, KOTOpHH nepej BHGpocoM B atMocepy Heo6xoxaumo noxasep-
raTh OYHCTKE.

OHeproeMKOCTh ¥ IPOH3BOJAUTENBHOCTh OGOMX METOJOB TNOJYYEHHS IJjeTa
TpaKTHUECKH He pasauuaoTcs. OJHAKO B NEPBOM CJyuae rOTOBH NPOAYKT co-
JepKHUT NIIPEMECH XKeje3a ¥ IO KauecTBY yCTynaeT IJeTY, IOJYYeMHOMY BTODHM
METOJOM.

[IpoMuimieHHOCTs BHITyCKaeT rjer NATH coproB. CoaepikaHHe
OKCHIa CBHMHLA B HHX cocrasJjsier or 96,0 mo 99,5%. OcHOBHBIMH
npuMecaMu asagiorcsi: PbO, — po 0,3%, Merasiuueckuil CBH-
Hen — ot 0,1 no 2,5%, a TakXe NpUMeCH LBETHHX METAJIOB H
KeJlesa.

CeipbeM s NOJNY4YEHHS CBHHIUOBOrO CypHKa SBJAIOTCA IJIeT-
nonyhabpukaT W CBHHUOBHH nopouoK. OHH moxBepraiTcs OKHC-
JIEHHI0 KHCJOPOAOM BO3ldyxa NMpH TeMneparypax no 480°C. Braua-
Jle TIpOLECC NMPOTeKAeT Ha AKTHBHHIX LEHTPAaX NMOBEPXHOCTH YacCTHIL
OKcHja CBHHHA (yIJ/bl, TPEIUHH, aedeKTH KpHCTaa1a H T. IL),
a 3aTeM MpORO/NKAeTcss HAa MexdasHOH MOBEPXHOCTH pasiena cy-
PHK — OKCHJ CBHHIIA.

Caenyer ormerurh, uro o-PbO 3HauHTesbHO Jerye NepexOAUT B CYPHUK, HeM
B-PbO. BeposTHo, 3T0 OGBICHSETCH TeM, 4TO CyPHK H a-PbO kpucTamIusyorcs
B ONHOH H TOH e CHHTOHHH — TeTParoHajbHol. B ¢Bs3u ¢ aTuM cBuHuoBHI NO-
POILOK fABJAETCH JIyylIMM BHAOM CHPbS [1Js JPOM3BOICTBA CYPHKA, 4YeM TIJeT-
nosygpabpukar. Kpome toro, cosepixanue MeTanHyeCKOTo CBHMUa B IOCIeIHEM
Bbille, [IpHCYTCTBHe 1K€ MeTa/IHueCKOTO CBHHHA B CHIpbe B IIpollecce INoJyde-
HHUs CypuKa NPHBOXHMT K €ro GYPHOMY OKHCJEHHIO C BhijeJeHueM GOJBIIOTO KOJH-
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UecTsa TeMJia, 4TO HEXEeNaTe/bHO, TAK KaK MOXKET NpusecTH K nepexoay a-PbO B
B-PbO. *

B Hacrogmee BpeMs HaHGoJiee COBEpIICHHBIM fABJIAETCH CJELY-
IOIUA Mpolecc NOJyYeHHs CBHHIOBOTO CypHKa. Brauane ruer-
nonybabpHKaT MoABepralT rpaHyJHPOBAHHIO (HHTEHCHBHOMY Me-
XaHHUECKOMY BO3NEHCTBHIO) B IPHCYTCTBHH BOAB. [Ilpum 3rTom
B-PbO nepexomur B o-PbO. 3arteM rpamyiuposanubit a-PbO npu
430°C OKMCJAIOT B CBHHUOBBIH CYpHK (aHAJOrHYHBIA Ipolecc NpH
600 °C nmpuBOoZHT K 06pa30BAaHHIO BBICOKOKAUECTBEHHOr0 TIpaHyJIH-
poBaHHOro ryera). Mcrnosbp3oBaHHe rpaHyJHPOBAaHHOrO Chipbs HMe-
€T DAL CyUIeCTBEHHBIX NMpPEHMymecTB. Tak, 3HAYHTEJIbHO yMeHbIla-
eTcd MNBlJICHHe, YJAyYIIAlOTCA YCJIOBHA TPAHCIOPTHPOBAHHsA, IpPe.-
OTBpalaeTcs HaJHNaHHe CHpbA B neud. Kpome TOro, mpHMeHeHHe
rpaHyJHPOBAHHOTO CHIPbA [Ad€T BO3MOXKHOCTb IPOBOXMTH IIPOLECC
OKHCJ/IeHHsl BO B3BELIEHHOM CJIO€.

Csunyossie kpora

CBHHIOBHE KpOHA NpeACTaBIAIT C060H xpoMmarsl cBHHEA PLCrO,
JIHMOHHOrO, XeJTOr0, OpaHXeBOoro HJH KpacHoro liera. IIser 3a-
BHCHT OT TOro, B KaKO# CHHFOHHH KPHCTaJJIH3yeTcd KpoH. B pom-
OMYeCKOH CHHrOHHM LBET NMHrMeHTa JHMOHHBIH (CBETJIO-XKeJTHIH),
B MOHOKJHHHOH — XeJThl (TeMHBIH), a B TeTParoHaJbHOH —
OpaHKeBHH HJIH KpPacHHIH,

JKeatble CBHHIOBbIE KPOHA IO XHMHYECKOMY COCTaBY IpelCTaB-
Jagi0T coboit uncThl xpomar cBurna PbCrO; wuim HzoMopodHyO
cMech xpoMara H cyibdara csauna PbCrO;-nPbSOy. Ilper 3aBu-
CHT OT COAepXkaHHA cyabdara B 3TOH CMeCH — UeM OHO BEIlIe, TEM
CBeTJIee ITHIMEHT.

[IpoMHIIIeHHOCTD BHINYCKAeT, Kak INPaBH/IO, TPH-YeThipe THIIA
NHrMeHTa, pasJHyammuecs no usery. CMellenHeM HX MOXKHO IIO-
JYYHTh HOINOJAHHTENBHO LeJblH pAA OTTeHKOB. TaK, HampHMep,
CBETJIO-JTHMOHHBHIH KpPOH comepkHUT 45—509% cysnbdara cBHHIA,
JUMOHHBIA — 30—409%, cpexuuii — no 15%, a TeMHuH# BooO6LIe He
COIepXKHT cyJabdara cBHHLA. BBeieHHe B cocraB CBHHLOBOrO Kpo-
Ha cyJbdara CBHHIA NPHBOAHT K 3HAUHTEIbHOMY MNOBLILIEHHIO CTa-
OHJBHOCTH pOMOHYECKOH CHHNOHHH, XJid KOTOPOH XapakrepeH
CBET/IO-KeNTHH HJIH JHMOHHBA LBeT. OXHOBpPEMEHHO cyJbdar
CBHHIIA OKa3nBaeT pasbejHBalomiee AeHCTBHe Ha IIHTMEHT, 4YTO
TakXKe CINOCOGCTBYeT IOJNydeHHI0 cBeryioro InBera. OpHako IpH
BBeleHHH ero B Kojuuecrse Gosmee 50% cumpHo cHHXKaerca fAp-
KOCTb THIMEHTa, NMOSTOMY TaKHe KPOHA OOBIYHO He NPHMeHAITC.

JKenThle CBHHIOBBle KpOHA INOJy4alOT OcCaxKAeHHEM HX H3 pa-
CcTBOpPOB (MJH CyCNEH3H#) aumeTaToB, HHUTPATOB HJH XJODHAOB
ceunna. Ilpomecc NPOH3BOACTBA KPOHOB COCTOHT H3  CJedyIOIIHX
oNepauMii: NMPHrOTOBJEHHe HCXOXHBIX DPAacTBOPOB (cycmeH3Hit) co-
JieHl CBHHIIA; IPHTOTOBJEHAEe pacTBOPa XPOMOBOM CMECH; ocaxIeHHe
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KPOHa; MNpPOMBIBKA NHTMEHTa; (HUIBTPOBAaHHe, CylLIKa, Da3MoJ H
YNMaKOBKa.

AueraThl CBHHIA, HCIOJNB3yeMble B KauecTBe HCXOXHBIX PacTBO-
poB, roroBaAT 00paboTKOH Isiera yKCycHOH Kucaoro#. Cpennue
aneratsl CBHHLA OOBIYHO He MNPHMEHSIOT, TaK KakK IPH HX IpH-
FOTOBJIEHHH TpebOyeTcss OOJBIIOH pacXox YKCYCHOH KHCJAOTH. Kpo-
Me TOro, B NpoLecce OCaXKAeHHs NHUTMeHTa o0pasylorcs B Kade-
CTBe OTXOAOB O00J/blIHe KOJIHYeCTBa CH/IbHOpa30aB/JeHHOH YKcyc-
HOH KHciOTBl. Bo/slee 3KOHOMHYHBIM OKa3blBaeTcsl IPHIOTOBJICHHe
OCHOBHBIX alleTaTOB CBHHLA, TAK KAK B 3TOM CJydYae HCNOJb3YIOT-
cq pas6aB/ieHHble DAacCTBODBI YKCYCHOH KHcJOTBI. IIpH ocaxkienuu
Xe MHUrMEHTa B KauecTBe NMOOOYHOro mpojaykra o0pasyloTcs amera-
THl HATPHA HJH KajaHd, KOTOpole MOryT OBITh BHJe/JeHH H HC-
T0/Ib30BaHBl JJIs1 PAa3/HYHBIX Lejefl. YKCycHas KHcJOTa Kak IO-
Oounblii NMPOAyKT 00pasyeTcs B HE3HAUHTEJBHBIX KOJIHYECTBaX.
W3 ocHOBHBIX alleTaTOB HCMNOJB3YIOT Yalie BCEero OXHO- H ABYX-
OCHOBHBI€ COJIH, KOTODHle DacTBOPSIOTCA B BOAE JIOCTAaTOYHO XO-
pomIo, H NATHOCHOBHYIO €OJib, OGpA3yIOHIYI0 B BOJAE CYCHEH3HIO.
Tlocnennsas aBasercs caMOH [emIeBOH HCXOAHOH COJBIO.

Xmopuapl CBHHLA TOTOBAT 00palOTKOH IJeTa XJOPOBOJOPOAHOH
KHCJIOTOH HJIH pacTBOPOM XJj0opHAa HaTpud. Yamie Bcero B KauecTse
HICXOMHOH COJIH AJIs NOJIyYEHH: KPOHOB HCIOJB3YIOT OCHOBHOH XJIO-
PHI CBMHLA, Ha3hBaeMu#l xJ0pokcHaoM cBHHHa PbCly-nPbO.
Tak, nanpumep, PbCl;-6PbO moxno mosyyute 06paboTKOH riera
pacreopom NaCl:

7Pb0O + 2NaCl + Hy0 = PbCly-6PbO + 2NaOH.

B nacrodillee BpeMsi XeJTHe H JHMOHHBle CBHHIOBBle KDOHA
TIOJIy4aloT IJIaBHHIM 06pa30M H3 pacTBOPOB HHTPATOB CBHHILA, Cpe-
IH KOTODHIX HAaXOAAT NpHMeHeHHe cpeinaa coab Pb(NOj;),, oc-
HOBHas Pb(NO;).-Pb(OH), u  ocuoBHBIH HUTPaT-HUTPHT
Pb(NO3)2-Pb(NO,)s- Pb(OH),.

[Ipu o6paboTKe rjera a3oTHOH KHCJIOTOH MNOJY4alOT CPeXHHHA
HJM OCHOBHBIH HUTDAT CBHHLA; NpPH 06palOTKe Xe€ MeTaJJIHYeCcKO-
TO CBHHI[A@ A30THOH KHCJOTOH MOJy4alT CPeIHHMH HJIH OCHOBHHH
HATDPAT-HUTPHT CBHHIIA.

Vcnosb3oBalue MeTaLTHYECKOrO CBHHHA [JS TPHIOTOBJIEHHS HHTPATOB HMeeT
fosiblee PaKTHUECKOEe 3HAUEHHE. [ls yBeqHUEHRHS CKOPOCTH PAacTBOPEHHS CBHHIA
B a30THO{l KHCJAOTE ICHOJb3YIOT TPaHYJHPOBAHHHWH CBHHEH C rpaHyJaMH paa3me-
pom 2—5 mm. Ipu nosyueHnn cpejuell coiuM IpaHyJHPOBAaHHBIA cBHHel oGpaba-
tnsaior 10—15%-noit HNO; npr 80—90°C, a DpH NOJyueHHH HHTPAT-HATPHTA
ucnobaywotT 4—5%-nyio asoTHylo KHCaoTy c Temmepatypol 90—100 °C. Tlpouecc
OGLIMHO OCYHIECTBJSIIOT HENPEPHBHLIM METOZOM B KOJNOHHOM annapare, B KOTO-
POM 1OepXKHBAIOT NOCTOSNHEM ypOBeHb TIPaHyJHDOBAHHOrO CBHHNA Nojadel
ero yepes KOPOTKHE NPOMeXKYTKH BPEMEHH, a a30THas KHCJIOTA NOJAEICS B am-
mapar ¢ NOCTOSHHOA CKOPOCTbIO.
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Bropum HCcXOpHbIM PacTBOpOM /s MOJyUEHHS KPOHOB CJYXKHT TaK HasHBae-
Masi «XpoMOBas CMechb», KOTOpas npeiacTaBiseT coboff BopuHi# pacrBop 6Guxpo-
MaTa KaJHs HJHM HaTpHA ¢ 1o0aBjeHHeM CepHOH (MK XJOPOBOAOPOAHOH) KHCJO-
TH. B OTmeNBHBIX Cciyyasx B cMech BBOAAT H ApyrHe coexunenus. Hanpuwmep,
YacTb CEPHOH KHCIOTH MOXKHO 3aMEHHTb Ha CyJAbGAaT aJIOMHMHHS, KOTODHI B mpo-
necce OCAaXKIEHHS NUIMEHTa NepefifleT B TI'HIPOKCHJ aJIOMHHHS ODH J00aBieHHH
K XPOMOBOH cMecH HeGOJBIIOrO KONMHYecTBa cOAH. [HADOKCHA aNOMHHHS ABJSET-
csl MOIHGHuHpYloLlell A06aBKOH, MOBHILAIOLUIEH JHCIEPCHOCTh, HHTEHCHBHOCTb H
CBETOCTOHKOCTb CBUHLOBOTO KPOHA.

CHHTes KpOHa IPOBOAAT MNpPH CMeELIEHHU ONHCAHHBIX BHIIUIE HC-
XOAHBIX DACTBOPOB. YenoBusa cunresa ONpeaeadoT cocTaB Ioayua-
€MOro InHUrMeHTa. HOpH[LOK C/JIHBaHHA DAacTBOPOB, HHTCHCHBHOCTh H
JAJHTEJIbHOCTh MNEepeMEIINBAHHA, KHCJAOTHOCTE CpeAbl H TEMIepary-
pa-—BCe 3TH (akTOPH ONpeRe/AOT CBOHCTBA MNOJYyYaeMOro IHr-
menta. Hanpumep, cHHXKeHHe KHMCJIOTHOCTH CPeJBl NPHBOAMT K YCH-
JCHHI0O KDacCHOIrO OTTCHKA, CBEeTJBII MNHIMEHT oOcaxjpaerca npH
20—25, a remnnlit — npu 50 °C.

Huxe NpuBeIeHH XHMHUYECKHe DCakKIHH, KOTOpble INpOTEeKaloT
NpH OCaXACHHH KPOHOB H3 pacTBOPOB pasHBIX COCAMHEHH CBHH-
Ina:

2[Pb(CH3COO)22Pb(OH)2] + 3N32Cr207 + 2HCl —

~ 6PbCr0, + 4CH;COONa + 2NaCl + 5H,0;
Pb(CH;C00),-2Pb(OH), + NayCryO7 + HySO,

= 2[PbCr04-0,5PbS0O,} + 2CH;COONa + 3H,0;
2[Pb(CH3C00),-5Pb(OH),] + 3NayCry0; + 6H,S0, + 2HCI
- 6[PbCrO4-PbS0O,4] + 4CH;COONa + 2NaCl + 17H,0;
4Pb(NO3), + NayCry0; +2H,S0, + 3Na,CO3 —

~ 2[PbCrO,-PbSO,] + 8NaNO, + 3CO, + 2H,0;
2[Pb(OH),-Pb(NO3)(NO,)] + NayCry0; + 2H,S0, + Na,COy
= 2[PbCr0,-PbS0O,]} + 2NaNO; + 2NaNO, + CO, + 4H,0.

ITo oxonyaHHH CJHBAHHS pacTBOPOB 06pa30BaBIIYIOCH CYCIEH-
3HI0 HEKOTODOE BPEMs BLIJEDIKHBAIOT NIPH INePeMEUIHBAHHH IpH
onpeznejaeHHol teMneparype H pH cpenael. dty omepauuio HasbIBa-
10T «BbI3peBanHHeM». [IpoBoAAT ee ¢ Le/abIO NMOJNYyYeHHs NHIMEHTA
onpeieNeHHOR KPUCTANJIHYECKOH CTPYKTYDHl H HeOOXOAHMOH JHC-
MEepPCHOCTH.

IMo oxonuanuu mpopecca mnOJydYeHHd CBHHLOBOIO KPOHAa €ro
OTMHIBAIOT OT BOJAOPACTBODHMBLIX NpHMeceH, 3areM cywar IpH
70—80°C u H3MeJbYAIOT.

Ha puc. 5.18 mokasama TexXHOJIOTHYUECKAass CXeMa IOJyYeHHS
JKeJTOI'0 CBHHIIOBOTO KpPOHa H3 pacTBOpa HHTpaTa CBHHILA,
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22,
28 —

lNonyyaror aroT pactBop B KoJonue J, KyAa NPEABAPUTENbHO IPAHYIHPOBAH-
#blH CBHHEIl IIOJA0T ¢ NOMOINBIO 3JeKTpoTenbdepa 2. Pasbasiennyio 1o Heo6xo-
JMMOH KOHNEHTpAaIlHH a30THYI KHCJIOTY HENpephiBHO BBOXAT 4Yepes jo3arop 3
B HHXKHIOIO YacTb KOJIOHHH. PacTBOp HHTPAaTa CBHHIA2 HENDPEepPLIBHO CJAWBAlOT B
IPHEMHYIO €MKOCTh 4, OTKy/Ja NePeKauHBalOT HacOCOM § B HANOPHYK €MKOCThb 6.
{IpenBapHTEbHO NPHIOTOBJEHHYIO XPOMOBYIO CMech COOHpPAIOT B HANODHOH €M-
kocTH 7. Ocax/eHue NHTMEHTOB NPOBOJSAT B PeaKTOpPe HENPEPHIBHOrO naedcTBHSA 8.
Hcxonnble pacTBOpH HENPEPHIBHO BBOASAT B HErO B 3aJAHHHX COOTHOHIEHHAX C
NOMOIUILID 103aTopoB 9 u 10, a 06pa3oBaBUIyiOCs CYCMEH3HIO HENPEPHIBHO CJIMBa-
IOT CAMOTEKOM IJIf «BHI3pEBaHHs» B annapar 1. Jas cTabuiaH3audH KPUCTAJJIH-
ueckOfi CTPYKTYpH 06pa3oBaBLIErocs KPOHA Npeina3Hauen annapar /2. B mero
BBOJAT M3 MepHuKa I3 npeiBapHTEJNbHO NPHIOTOBJIEHHbIE DPACTBOPHI CTaGHJIH3a-
TopoB, CycneHsu:o oTOBOTO IHTMEHTa HacocoM [4 NepeKkayHBalOT B eMKOCTh 15,
OTKyZJa OHZ NOCTynaer aJs (HJIbTPOBaHHA HA BAaKyyM-GHALTP 7. OTMBIBKY nur-
MeHTa OT BOJOpPacCTBODHMBLIX CoOJieH NpoBoxsT B penyabnarope 8. Otduasrpo-
BaHHAs Ha BaKyyM-(QHJbTPe 20 nacra NHIMEHTa nocrynaer B cymuaky 21. Bri-
CYIIEHHBIi MHIMEHT CHCTEMOH LIHEKOB H 3JeBaTOpOB NOJAeTcs HA H3MeJbyeHHE
B Je3uHTerpaTop 25 H Ha YNaKOBKY,

QuabTpaTH H3 BakyyM-GuabTpPoB /7 H 20 MCHOJB3YIOTCS B TEXHOJOTHYECKOM
npounecce, 4yTo (aKTHYeCKM HCKAKYaeT npobjeMy c6poca CTOYHHIX BOJ, KOTOpHIe
Tpebyercs TIIATeNbHO OYHIIATh OT HOHOB TAXesanx MerajaoB. OGpasyomuecs B
npogecce NPOHSBOACTBA HHTPATA CBHHHA OKCHAB 430T2 YJABJIHBAOTCH H HaIpaB-
JSIOTCS Ha pereHepanyio.

CBHEHLOBBIE KeJTBHle KpPOHa HMEIOT IUIOTHOCTHE of 5100 xo
6200 xr/m®, ¥YxpoiBHCcTOCTE HX 45—65 r/M?, mpHueM 3TOT MOKasa-
TeJib 3aBHCHT OT I[BeTA KPOHA: JJIf TeMHBIX OTTEHKOB OH HECKOJb-
KO BHINE, YeM JJs1 CBETJHX. MacioeMKOCTh Takke 3aBHCHT OT
IBeTa: IJS CBEeTJHX OHA cocTasjser 13—28, a a9 TeMHBIX —
10—18. MHTeHcHBHOCTh CBHHIOBBIX KDOHOB BblcOKas. PasMep uac-
THI CBHELIOBoOro kpoHa ot 0,2 mo 3 MkM, a ¢bopma uX 3epHHCTasd
HAH HroJbyatas. CBHHIOBBIE KPOHA HECBETOCTOHKH: OHH JOBOJIBHO
OBICTPO TEMHEIOT H NMpHoOpeTaloT 3€JeHOBATHIH OTTeHOK. [1puumHON
NIOTEMHEHHA NMATMEHTa MoXeT OHITH Nepexoj H3 POMOHYECKOH CHH-
TOHHH B MOHOKJHEHHYI0. KpoMe TOro, ulecTHBa/JIeHTHBIH XpOM MO-
JKeT BOCCTAHABJAMBATHLCS B TPEXBAJEHTHBIH, HMEIOIIHH 3e/eHblf
uset. IToTeMHeRHe CBSI3aHO ¢ TeMHBIM LBETOM XPOMHTa CBHHIA
PbO-Cr;0; n OxkHcleHHeM CBHHLA ¢ o0pasoBaHHEM IEePOKCHIA
CBHHIA YEPHOTO I(BeTA.

B HacTosimee BpeMda pa3paboTaHBl METOAEl NOJYYEHHS CBHHIO-
BBEIX KDOHOB C IOBBHIUIEHHOH CBETOCTOHKOCTBIO. IIpH 3TOM IUIHPOKO
HCIIOAB3YyeTC MOAHGHKALMS HX TOBEPXHOCTH TAKUMH COEAHHEHH-
MH, KaK FHIPOKCHI HJH ¢ochaT aJiOMHHHST H Jp.

ATMocdhepocToiKOCTE CBHHIIOBHIX KDOHOB AOCTaTOUHO Xopollad.

12 — an-

21 — cyuIuaxa;
24,

Ha a4ucmKy

17, 20 — BakyyM-dUIAbLT-

27 == 3J1€BATOPHI;

Ry

8 — peaKTop HENpephiBHOro AeHcTBHS;

OpHl;, 4 — NMpHeMHast eMKOcTb; 5, [4, 16,
11 — annapar p#JAfl  <«BLISPEBAHHS»

19, 33, 34 — macochl; 6, 7 — HanopHbie eMKO-
18 — penyasnartop;
23,

15 — eMXOCTh;
26 — MIHEXH;

Puc. 5.18. TexHonornueckas cxema mpo-
H3BOJACTBA XeJATOr0 CBHHUIOBOrO KpOHA
H3 pacTBOpa HHTpaTa CBHHUA:

1 — Xonouna Bt NMOAYYEHHST pacTBOpa HUT-
paTa cBHHNA; 2 — jaeKTpoTeabdep; 3, 9, 10 —
napar padas craGuAH3audM XKpoHa; I3 — Mep-
Gyukepa; 25 — pesmHTerpartop; 29, 30 — Baxy-
yM-TpHeMHHKH; 3] — BakyyM-cemapatop; 32 —
THAPaBJHYECKHH 3aTBOD
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ES LUDIHAPHOY TepMOCTOHKOCTh HX HEBHICOKA. XHMHUECKash CTOHKOCTb 3ABHCHT B
< - 3HAuyHTEJbHOH Mepe OT XHMHUECKOrO COCTABAa KPOHA, IOCKOJBKY
g, N~ 88E KHCJIOTBl H LIeJIOYH NO-DAa3HOMy [AeHCTBYIOT Ha XpPOMaT H CyJbdar
2% 555 ceunba. Tak, xpoMaT CBHHIA@ JHIIb YaCTHYHO PAacTBOPHM B pas-
S8 ENRE GaB.IeHHBIX KHCJIOTAX; B KOHUEHTPHDOBAHHBIX XJOPOBOAODOAHOH H

a30THOH OH pacTBOPSETCS IOJHOCTbIO, @ B YKCYCHOH KHCJOTe He
pacrsopsercsa. IIpn BOo3JeACTBHH Da30aBJeHHBIX PacTBOPOB ILeJO-
yel. H COLBl XpOoMAaT CBHHLA MIEPEXONHT B OCHOBHOH xpoMar
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PbCrOy-PbO, umetoninii opanxeBslit WiH KpacHelil user. Cyasdar
CBHHLA B KOHIEHTPHPOBAHHBIX pacTBOpPAX XJOPOBOAOPOLHOH KHC-
JIOTH H miesoded pacrBopsiercda. [lpum AefictBUM pacrBopa COAH
xpoMar cBHHIA nepexoxur B PbCOs.

CBHHIOBHIE KPOHA YyBCTBHTEJBHBl K BO3JEHCTBHIO CE€POBOJOPO-
lla, KOTOPHIH BEI3BIBA€T HX NOTEMHEHHe 3a cuyeT o0pasoBaHHsS uep-
Horo cynetduna csunua PbS. JImokcHa cephl Bhi3biBaer obeciBe-
YHBaHHe NHMrMenra. MoandHKanHell NMOBEPXHOCTH KPOHOB MOXHO
3HQUHTEJBHO MOBBICHTH CTOHKOCTH HX K NEHCTBHIO 3THX rasoB.

CBHHIOBHIE KPOHA OTHOCAT K TOKCHYHEIM COEZHHEHHSM, IOC-
KOJIbKYy B HX COCTaB BXOJAMT CBHMHel H XxpoM. ITocsennuii mpHuaaer
KpOHAM KaHLeporeHHble cBofictBa. OxHako mpH colJIIOJeHHH Ipa-
BHJ JINYHOH THrHeHHBl, OXpAaHBl TPyZAa H TeXHHKH 06e30MacHOCTH mpH
pabore cO CBHHIOBHIMH KPOHAMH OHACHOCTH OTPABJEHHS HMH He-
BesauKa. 'opasno GoJiee omMacCHBHIMH fABJAIOTCA COCIHHEHHs CBHHLA,
HCIOJIb3YEMEIE NIPH CHHTE3€¢ B KaueCTBe CHIPhA.

JKenThble CBHHIOBEIE KPOHA OYeHb IIHPOKO MPHMEHSIOT MU
H3TOTOBJIEHHA DAa3JHUHBIX THIOB KPACOK H 3Majiell, KJeeBHIX H HO-
JHrpagHYeCKHX KPacok, AJAf OKPAaCKH JHHOJEYMa, HCKYCCTBEHHHIX
BOJIOKOH, IJIACTMAacc H Ap.

OpaHXeBble H KpacHble CBHHHOBbi¢ KPOHa IIPeACTaBJsAOT cOOOMH
OCHOBHBIA XxpoMar uau okcuxpomar cuuna PbCrO,-PbO. Opan-
JKeBHIH KDOH OT/IHYaeTCs OT KPAacHOro TOJbKO pa3MepoM YacTHIL:
Y KpacHOro KpOHa YaCTHUH 3HAYHTEJNBHO KpyNHEe H HMET BHIE
yemryeK. [IpH AHCHeprHpOBaHHH TAKOTO NHTMEHTA NPOHCXOAHMT H3-
MeJIbYeHHe YACTHI[ ¢ H3MeHeHHeM LBETa HAa OpPaHXKeBHIH.

KpoMe oOBIYHBIX CBHHLOBHIX KPOHOB H3BECTEH TaKXe CBHHIOBO-
Mosqu6naTHEIE KPOH, KOTOpDHIH Ipencrasiser coboil cMech XpoMa-
tTa, Moin6GAara H cyaepdara CBHHLA, NMOJYYEHHYIO HX COBMECTHHIM
ocaxiendeM. 1IBeT 3TOr0 KpoHa — OT OpPaHXKEBO-KPAacHOro A0 TeM-
HO-KpacHoro. BeimyckaeMH i NMPOMHILINEHHOCTBIO KPOH NPHOJIHNKEH-
Ho umeer cocras 7PbCrO4-PbMo0O,-PbSOy4. Ero kpHCTalaHYeCKASE
CTPYKTypa ellle He H3yueHa B JOCTATOYHOH CTeNmeHH, HO OOBIYHO el
NPUIHCHBAIOT HCKAXKEHHYI TeTPAroHa/JbHYK CHHIOHHIO.

OpauXxeBHH KpOH noayyamTcnocoboM ocaxiaeHus. B ka-
yecTBE€ HCXOAHOH COJH CBHHLA HCIOJNB3YIOT OCHOBHBIE aLETaThl,
KOTOpHE ToToBAT 00paboTKOH ryera pasbaBjeHHOH YKCYCHOH KHC-
jgorod. Ocaxpenne nurMentra Beayr npu 80—90°C B miesouHO#F
cpene npu pH>9, nas yero B XpOMOBYIO CMeCh BBOASIT HIENO0Up R
conmy:

4[Pb(CH;CO0),-2Pb(OH),] + 3Na,CrpO7 + 2NaOH -

~ 6[PbCr0,-PbO] + 8CH3COONa + H,0;

2[Pb(CH3C00),-5Pb(OH),] + 3NayCry07 =

~ 6[PbCr0,-PbO] + 4CH;COONa + 2NaOH + 9H,0.
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[Mocne ocaxieHHs KpPoHA €ro OTMHIBAIOT OT BOAOPACTBOPHMBIX
npuMeceit, cymar npH 150°C u u3MeabYAIOT.

OpanxeBbll KPDOH MOXET HMETb L[BET OT CBETVIONO A0 TEMHOTO
B 3aBHCHMOCTH OT CTelleHH gHchepcHOCTH. OueHb CBeTJIBIH KpOH
CONEPXKHUT B KayecTBe NpHMeceH XKeJNThlH KPOH. YKPBIBHCTOCTb H
HHTEHCHBHOCTh OPAHIKEBOTO KPOHA BHICOKHE, HO MO CBETOCTOHKOC-
TH OH 3HAUHTEJBHO IIPEBOCXOAHT XKEJATHIH CBHHIOBHH KpoH. Om
TaKXe TePMOCTOeK H 00/aaeT KOPPO3HOHHOH CTOHKOCTBIO H aT-
mochepocToiikocThio. B BOZe NMHrMeHT NPAaKTHUYECKH HEPACTBODHM,
B HEOPraHHYeCKHX KHCJIOTaXx H KOHLUEHTPHDPOBAHHHIX pacTBOpax
menouedl pactBopsieTcs IMOJHOCTBIO. YKCYycHasi KHCJOTA BHUIEIaYH-
BaeT H3 KpoHa OKCHA cBHHuA. OpaHeBHH KpPOH He BCTyHaeTr B
peaknHi MBIJI00OOpA30BAaHHS ¢ MacjaMH H KapOOKCH/COAepiKallH-
MH NJeHKooOpasylomHMH BellecTBaMH. M3-3a pacTBOpHMOCTH B
cnabbHX KHCJOTaX TOKCHYHOCTh OPAHXKEBOro KPOHAa 3HAYHTE/IHHO
BBIlE, YeM KeJITOro CBHHLIOBOFO KPOHA.

OpanxeBHH KpOH NPHMEHSIOT AJIS MOJYYeHHS TPYHTOBOK MO
craaH, arMochepoCcTORKHX MOKPHTHIE H AP.

KpacHu # KpOH mojayyaior OOBIYHO H3 CBHHLOBHIX Ge/HJ,
ofpafaThiBasi HX KHNAILHM pacTBOPOM HEATPAJABHOrO  XpoMara
Ka/aus HiaH Hatpus. Ilociennuit mosnydaror noGaB/jeHHeM K GHXpO-
MAaTy HIEJOYH HJIH COAHL.

Ilpounecc ocaxaeHHs BEAyT B CHJIBHOMIENOYHOR cpele MpH KH-
IAYeHHH H c1aboM NepeMellHBaHHM Macch. KpacHHEI KpOH MOKHO
HonyyaTh TakKXke H H3 XJOpokKcHma cBuHuA. CBolicTBa KpacHOro
CBHHLIOBOIO KPOHA H3-3a HHM3KOH JHCIEPCHOCTH XyKe, YeM OpaH-
JKeBOrO KpOHA, OJHAKO CBETOCTOHKOCTh €ro BHuIe. [IpHMeHsercs
KpacHHH KpOH OYeHb OTPAaHHYEHHO — OOBIYHO [JIg TPYHTOBOK H
HITATJIEBOK.

CBUHIOBO-MONHOAZATHHHE KPOH MOJAYYAIOT CHOCOGOM
ocaxieHHA. B kauecTBe HCXOZHOH COJH CBHHUA OOBIYHO HCHOJIB-
3YIOTCS HHTPATH, KOTOpHE HOJYYalOT ONHCAHHHMH BhIlIE cHocoba-
MH. B cocras xpoMOBOH cMeCH BXOAAT OHXpoMaT H Cyabdar HAT-
pust B MoJaubxar ammoHHs. IIpoBeneHMe cHHTe3a CBHHIOBO-MOJHG-
JaTHOro Kpora TpebyeT Gosbhioro BHHMauHsA. Jlaxe He3HAUHTe/b-
Hble OTKJOHEHHS OT YCTAHOBJNEHHBHIX PEXKHMOB IDHBOAAT K HOJY-
YeHHI0 OPAHXKEBOTO HJHM KeJToro NHrMEHTa BMECTO KpacHoro.
Taxk, HanmpuMep, B Npolecce OCaXKAEHHS NHUrMeHra obs3aresieH H3-
6BITOK COJIH CBHHIIA, B TO BpPeMsi KaK H36HITOK CO/Med XpoMa Hexo-
nycTuM. IToatomy XpoMOByI0 cMech BJHBAIOT B PacTBOpP HHTpara
CBHHIIA, KOTOpBH Oepercd B HeOOJBIIOM H36HITKE NPOTHB pacyer-
Horo. CHHTe3 KpoHA cJ/eiyeT NMPOBOAHTHL NPH TeMIeparype He BH-
we 18—20°C. HMcxoxHee pacTBOpPH AOMXKHBH ObHITh HH3KOH KOH-
uenrpauun. Heob6xonuMo cobaioxare TpebyeMyo NPOAOIKHTE/D-
HOCTB CTaJHl OCaxJeHHs, BBIIEPXKKH H .

Ouenp BaxkHOe 3HAUeHHe HMeET KHCJIOTHOCTh CPeldbl NPH CHH-
rese KpoHa. [IpH c1uBe pacTBopoB 3HaueHHe pH nosxHO OHITH
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OK0J10 4,5; NpH mocdeayioIlel BHAEPXKe — 3,0 19 NOJyYeHHsE
opaHxkeBOro Kpoma, 2,6 — mng gpactoro u 2,0 — g TeMHO-Kpac-
Horo. 3unauenne pH perynupyerca mobaBieHHeM Ha pasJHYHBIX
CTaJHAX CHHTE3a pAacTBOPOB KHCJIOTH HJIH IHenoyH. Kpome TOro,
XpoMoBas CMeCh NpeABapHTENbHO HefATpanH3yeTcs IHeJOYbld HAC
pH 7,1—7,2 pna o6pasoBanua xpomara Na,CrO,.

B nponecce cHHTe3a ¢BHHIOBO-MOJHGAATHOrO KPOHA NPOTEKAXOT BECbMa CJIOK-
Hble NpOoIecchl. YCTaHOBJEHO, 4TO BHayaje NPH CJIHBAHHH HCXOJHBIX PacTBOPOB
BRIIAJAOT OTJEJNbHO OCaJKH Xpomara, cyibdara ¥ MonuGiara cBHHHa. Xpowmar
CBUHIa HMeeT XedThfi IBer, cyabdar cBuMua — Gesnldl, a Moau6laT CBHHUA —
Genbift ¢ XeaToBaThiM oTTeHkoM. IIpH mocnenywoiiem nepeMeNIUBaHHH CMECH HBET
ee NepeXoAHT uepe3 opauKeshfl B KpacHnfl. OGbACHAEICH 3TO TeM, 4TO 00pasy-
erTcst H3oMophHas cmech cocraBa 7PbCrO4-PbMoO,-PbSO,. UyscreHTennnocTh
NPOUCXOAALUIUX HPOIECCOB K BHENIHHM YCJIOBHSM OOBACHAETCH NOJHMOP(HHIMOM
COCTaBHBIX YacTe€dl NHMrMeuTa ¥ HX CHOCOGHOCTBIO K OGDA30BaHHIO H30MOPOHON
cmecd. Buauaje oGpasyercs poMOuueckass CHHTOMMS XPOMATa CBHHIA CBETJO-XKeEJ-
TOrO IBera. 3aTeM NPOMCXOJHT [ePEKPHCTAJIH3ApHA XpOMaTa CBHHHAa B TeTpa-
rOHaNbHYI0 CHHIOMHIO KpacHoro psera, CyJb(aT cBHHI2Z He KPHCTAJIM3yeTcs B
TETparoHalbHOH cHHronud. BepostHo, posb ero 3akmodaercs B CTaGHIAM3AUHH
pOMOHYeCKO!l CHMroMMM XpoMaTa ¢ oGpasosauueM cmecH PbCrO,-PbSO,. B stom
c/lydyae 3aTpyAHEH NePexXo] XpOMaTa B MOMOKJHHMHYIO CHHTOHHIO TEMHO-KeJTOro
HBETa, KOTOpas He cnoco6¥a K NepeKpHCTaJH3alud B TeTparoHajbuyno. PoJb.
moauGaTa CBMHIA, OUEBHMIHO, 3aKIIOUAETCs B TOM, YTO YaCTHUH €ro CJAyXKar 3a-
pOXBINIAMY DIPH NEPEKpHCTAJIIM3anHH XPOMaTa CBHHIA M3 POMGHYECKOH B Terpa-
roHajbHy!o cuHronmuio, OGpasosanHe H30MOpGHHOH cMecH XpoMara H MoJuGaara
CBHHNA NPHBOAMT K CTaCUIH3auy TeTParoHaJbHOH CHHIOHHH, OJHAKO KpacHbli
HBET IUrMeHTa MOXKeT BHOBbL NepefiTM B OpaHKeBHH HJIM Jaxe XelIThli OpH
NOCJAENYIOUIMX ONePANHAX TEXHOJOTHUecKOTo Ipolecca (NpOMHIBKE, CYHIKE H Ap.).
[osToMy OGHIYHO NIPOBOAAT CTAaOHJIH3aNHIO NHrMeHMTa Jo0aBjenHeM TaKUX COeIH-
HeHUH, KaK THIPOKCH] aJIIOMHHHS, KDeMHeBas KHCJOTa, (rajar CBHHNA, COEIHHE-
HHA cypbMBl B ojosa B Ap. JloGaBKM 3TH OGHLIYHO BBOJAT IIOCJE <BbI3PEBAHUA».
Maroyunt#t pactsop npu stoM Hefirpasmusyior no pH 6,5—7.5. Bsenenne craGu--
JIM3aTOpOB NPHBOJMT K IOBHLILIEHHIO TaKXKe CBeTO-H aTMOCHEpOCTORKOCTH IHI-
MeHTa.

ITnoTHOCTE CBHHIOBO-Modu6AaTHOrO Kpora 5600—6000 xr/md.
On o6Jajgaer BEICOKOH YKDHIBHCTOCTBIO H HHTEHCHBHOCTBIO, MpH-
yeM STH CBOHCTBA CHHXKAIOTCA NpPH [epexoje OT CBETJHX K TeM-
HEIM oTTeHKaMm. OnruManpueiéi pasmep uactuu 0,3—0,4 MKM.
CBeTOCTOHKOCTb 3TOrO0 KPOHA NPHMEPHO Takas Xe, KaK AJd XKeJ-
TbIX CBHHUOBBIX KPOHOB. ¥JyullleHHble copra 006/1afaioT OYeHb BHI-
coKoff cBeTO- H arMmocdepocTofikocThio. CBHHIOBO-MOJIHORATHBIN
KPOH HMeeT YAOBJETBOPHTE/BHYIO CTOHKOCTb K BO3AEHCTBHIO yKCYC-
nofl m pasbaB/eHHOH CepHOH KHCJOT, a Takxe mesaodyed. K Bo3-
NeHCTBHIO XJOPOBOMLOPOAHOH KHC/IOTH H HM3BECTH KPOH HE CTOEK.

[TpHMEHAIOT CBHHLOBO-MOMHGRATHHIH KPOH HJf HM3TOTOBJIEHHSF
3Majell pasHHIX THMOB, MOJHrpadHYECKHX KPAcOK, [Ja OKpacKw
nJjactMace H Jp.

Hunkossie kpoHa

IIHHKOBBIE KPOHA MNpeACTaBadI0T CcOOO0H LeJaYI0 rpynny XpoMaros:
LMHKA pas3jHyHoro tuna. Haubosbliee 3HaueHHe HMEIOT BLICOKOOC-
HoBHBle KpoHa cocraBa 4Zn0-CrO;-3H,0 uan ZnCrO4-3Zn(OH)»
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¥ IBOHHBIE XPOMATH LHHKA H KaJHa coctasa 4Zn0-3CrOs-K,0X
X3H30 umn 3ZnCrO4-Zn (OH),- K,CrO,- 2H,0.

Monyuenne. 11uHKOBEE KpoHAa NOAYHAOT crocOGOM OCAMKIEHHE.
B KayecTBe ChippA HCNIOJB3YIOT LHHKOBble Oennna, GHXPOMAT Ka-
JIiA MJH XDOMOBBIA AHTHADHA, a TaKXe CEPHYI HJH XJOPOBOAO-
PORHYIO KHCJOTY.

uBbICOKOOCHOBHbII'/’I XpoMar NHHKA 10ay4aloT o6paloTKoi BoO.-
HOM CYCNEH3HH LHHKOBBIX O€JIHJl PAcTBOPOM XPOMOBOIO AaHTHpH-
na:

IIpn TakoM crmocoGe cHHTe3a He 06pasylOTCA BOXOPACTBOPHMbIE
COJIH, H TI03TOMY OCaaOK He TpeOyeT OTMBIBKH BoxoH., Bunmapiiuil
B OCaJOK NHIMEHT OTAEJAIT (HUIBTPOBAHHEM, CYIIAT H H3MeJb-
4aror.

U,U‘Boﬂmoﬁ XpoMaT UHMHKA M Kajausd oOBYHO NOJAydaT o6pabot-
KO BOJHOH CYCHEH3HM LHHKOBHIX G€/JHJ XPOMOBOH CMeChIO:

~ 3ZnCr0,-Zn(OH),-KyCr0,-2H,0 + 2KCl.

BMecTo X10poBOIOPOXHOM KHCJIOTHL MOXKHO HCHOJB3OBATH Cep-
HYI0. YCTaHOBJEHO, YTO OCHOBHBIE COJH IHHKA TOPA3L0 Jerye
BCTYNAIOT B Peaknuio ¢ OHXPOMATOM KaJHsd, ueM OKCHA IHMHKA CO
CMecChbi0 pacTBOpoB OHXpoMaTa KajHd H KHCJOTH  (XPOMOBOf
cMecei0). ITostomy cHHTe3 mpoBomdT B gBa 3Tama: BHayajge K
CYCNEH3HH LHMHKOBBIX O€/HJ NPHOGABJAIOT DAcTBOP CEPHOH HJH
XJIOPOBOJIOPOJHOA KHCJOTHL A/ NMOJYYEHHS OCHOBHBIX COJell I{HH-
Ka, K KOTOPHM 3aTeM A06aBJAIOT PACTBOP GHXPOMAara KaJius:

= 513ZnCr0,-Zn(OH),"K,CrO,-2H,0] + 5K, S0, + 2H,0.

OcuoBHBe cy/bGhaTH LHHKA B OTJHUHE OT OCHOBHEIX XJIOPHJIOB
IIMHKA NpH o6paborTke OHXPOMAaTOM KajHs He NOJHOCTBIO BCTyna-
I0T B PeaKuHio, H B KpoHe ocraerca 2—7% rpynn SO.2-. Tlosro-
My NpPeANOYTEeHHe OTAAIOT OCHOBHHIM XJOPHAAM IHHKA, T. €. HC-
NOJIB3YIOT NMPH CHHTE3€ X/JI0POBOLOPOAHYIO KHCJOTY.

B or/inyHe OT BHICOKOOCHOBHOrO XpoMara LHHKA, NOJYYEHHOTO
H3 LHHKOBBIX O€/JH/J H XPOMOBOrO aHTHADHAA, XBOHHOH XpoMaT
IHHKAa H Ka/Ha TPeOyeT OTMHIBKH OT BOZOPAcCTBOPHMHIX COJei.
Ilpn npoBeeHHH 3TOR omepauuH CJELYyeT YYHTHIBATE YACTHUHYIO
PaCTBOPHMOCTb KpOHA B BOJe H NO3TOMY HCHOJB30BATbL €€ B MHHH-

315



L

MaJbHEIX KOJHuecTBax. MarTouneli pacTBOp H NPOMBIBHHE BOIBE
Bcerna cogepxar uonsl CrO4’~, 4TO BBI3HIBAET He0O6XOQHUMOCTh HX
OYHCTKH.

CBoiiCTBAa. BHICOKOOCHOBHLIi XpOMar LHHKa HMeeT O/eKJbl
KeJTHH LBeT, 6oJbLIyI0 MacJ0eMKOCTb, MaJjyl HHTEHCHBHOCTD,
HH3KYI0 YKPLIBHCTOCTb H HEGOJBIIYI0 CBETOCTOAKOCTD. Onuako OH
06/1anaeT 0YeHb BRHICOKHMH AHTHKODDOSHOHHHIMH cBOiicTBaMH. OGb-
ACHAETCH 3TO TEM, UTO BOJA MeIJEeHHO BHIEeNayHBaeT M3 KpoH2
Hount CrO,2~, KOTOpble OKA3blBAlOT INacCHBHpYyIOmlee HeHCTBHe H2
MeTaslJl.

JBolinble XpOMaThl HMHKA H KalHi HMEIOT HACHIHIEHHBI A JIH-
MOHHO-X@/ITHH IBeT. B OTJHYHe OT BHICOKOOCHOBHOrO XpoMara
5TOT NHTMeHT 06/iagaer OYeHb XODOLIHMH ITHIMEHTHBIMH CBOHCT-
BaMmy, NMpHYeM YeM GoJibile B HeM TpYII CrO;, Tem syyllle Xapak-
TepPHCTHKH: CBeT/iee H HaChIleHHee LBeT, BHIIe YKPHIBUCTOCTD,
HHTEHCHBHOCTb H CBETOCTONKOCTb, MeHblIe MacjoeMKocTb. [o mur-
MEHTHHIM CBOHCTBAM ABOHHOH XpoMaT YyCTyNaeT KeJTOMy CBHHIO-
BOMY KDOHY, HO 3HAUHTE/JbHO IPEBOCXOIHUT €ro Io CBETOCTOHKOCTH.

Kak BbHICOKOOCHOBHBIfI XpoMaT LHMHKA, TaK H ABOHHOH Xpomar
IHHKAa H KaJHsd IOJHOCTBIO pPaCTBOPAIOTCA B KHCJIOTAaX H IHesn04Yax.

Mpumenenue. BHICOKOOCHOBHEIH XpOMAT IHHKA NPHMEHAIOT LI
HarOTOBJEHH MaTepHaloB /A TPYHTOBAHHA JIETKHX MeTaJlIOB,
a 1BOHHOH XpOMAT UHMHKAa H KaJHdg — LA H3COTOBJEHHA Kpacok ¥
sMaJeli pasHEIX THIOB, a TaKke MaTepHaloB A/l TPYHTOBAHHS
YepHHIX MeTaJJoB.

Kadmuessvie nuemeHTsl

B KaueCTBe NHIMEHTOB XK€JTBIX, OpaHXKEBHX H KPaCHBIX LBETOB
HCIIO/Ib3YIOTCA CYJIb(QHIB KaIMHA H PTYTH.

JKearble KagmueBble ITMIMEHTBI 110 XHMHYeCKOMy COCTaBY
NpeACTaBAIOT co6oil Cy1bdHL KaAMHA CdS unu ero nzoMopduyio
cMech ¢ cynbdumom uuaka CdS-nZnS. Menas COOTHOLIEHHS MeX-
Ay cynbduiamMH KaIMAS H LHHKA, MOXKHO TOJIyYHT LEIyI0 raM-
MY IBETOB OT JHMOHHOTO [0 OPaHXeBO-XeJTOro.

>KeaThie KaiMHAeBble MHCMEHTHI TOJYYaloT TepMHuecKuM (Impo-
KaJOUHBIM) HJH KOMOHHHPOBAHHBIM (ocanouHO-NPOKANOYHBIM)
criocoGoM. Chipbe /1 TOJAYYeHHs NMHTMEHTa NLOJKHO OBTH XHMH-
QeCKH QHCTBIM, TOCKOJbKY 1aXKe HesHauHTeqbHble NpuMecH Ni,
Pb, Cu, Fe u np. yXyallIaoT LBeT MHTMEHTA.

[Ipouecc H3roTOB/JeHHs INHIrMeHTa IPOKAJOYHHIM crnocobom
COCTOHT H3 IPUTOTOBJIEHHA H NMPOKaJHBaHHA UIHXTH, noc/aeAyomeH
NPOMBIBKH, CYIIKH H H3Me/bYeHHs MHrMEHTa. [IuxTy roToOBAT CMe-
urendem KapOomata KaiMHs C cepodl H UHHKOBHIMH GenunaMH B
mapoBoii Menbhuue. Cepa Geperca B H36HTKe MO CpaBHEHHIO C
pacueTHHIM KOMHYEeCTBOM, TAK Kak IpH nocjenyomeil TepMHIECKO
06pa6oTKe WIMXTH BO3MOXKHO €e YacTHUHOE BBIOPAHHE. Temnepa-
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Typa TepMHuecKod 00paborkum mHxTH 500—600°C. Hna npepot-
BpallleHHsl OKHCJEHHA cyibdHia KaAMHA NpOKaJKy Begyr O0e3
pocryna BosgyXa. Ilia 3TOH ueqH NPHMeHAT MydesabHele NeuH.
Peakuuu, npoucxondme B Ipouecce NPOKAaJHBAaHHA, MOTYT OHITh
TnpeacTaB/eHbl ClelyIOIHAM 06pasoM:

CdCO5; —» CdO + COy;

2Cd0+ 38— 2CdS + SOyp;
2Zn0 + 38 = 2ZnS + SOy;
CdS +nZnS ~ CdS'nZnS.

ITponykT npokaiHBaHHA OTMHBAIOT AJA yHajeHHd Cy1b(aroB Kag-
MHSl H I[HHKA, KOTOpble 00paayioTca B pe3yJbTaTe OKHCIEHHS CYJb-
¢bua0B NpH npokKanuBaHHH. [losyyeHHHIH NHCMEHT CylIaT H H3-
MeJIbYaIoT.

Ipu nonyyeHHH Ke/NTHIX KaJMHEBHIX NMHIMEHTOB OCAAOYHO-NpO-
KaJIOYHbIM CIOCOO0OM TepMHueckoH 06paboTke (NPOKAJHBAHHIO)
NoJABEPralT OCafoK, KOTOPHH MOJYyYalOT OCaXKJeHHeM H3 pacTBO-
poB cyabdaTa KagMHA COeIHHEHHAMH Cepr. B KauecTBe mocaen-
HUX Yalle BCero HCIOJb3YIOT Cy/ab)HAB HATpHA H Oapusg H THO~
cyabdaTt HaTpHuA.

IMpun ucnospszoBanud Cyiabduaa Harpuad H OGapHd ocaxgeHHe
nposoxurca npu 70—80°C npr mocTeneHHOM NPHJIHBAHHH HX pa-
CTBOPOB K pAaCTBOPY COJH KaJMHA HJH CMeCH COJeH KagMHi H
LHHKA:

CdSO, + Ba$ - CdS + BaSO,.

[Tonyyennnifi ocagok OTGHIBTPOBHBAIT H, He IPOMLIBafg, Cy-
war, a sareM npokanusaiT npu 500—600°C. ITocne npokanua-
HHA NPOAYKT INOABepraerca <«rallleHHIO» BONOH, H3MeJbyaercsa B
MeJIbHHIIE MOKPOro NOMO/IA, OTMBIBAETCH OT BOAOPACTBOPHMHX CO-
Je#l u cymuTcsd. [OTOBBIH MATMEHT H3MeJbYaloT,

Ocano04HO-NPOKaNOYHLH CIOCO6 MOJYyYeHHs MKEJATBIX KaJMHe-
BEIX IIHTMEHTOB C HCIIOb30BAaHHEM THOCYJbara HATPHA 3HAUH-
TeJbHO OTJHYaeTcd OT ONHCaHHOro Buie. [IpH 3TOM Merone BHa-
qaJie HarpeBalOT KPHCTaJJIHYecKHH THOCybdaTr matpua NagS,0;X
X 5H,0 npu 60—70 °C 10 MosHOro ero pacTBopeHds B COGCTBEHHOMN
KpPHCTA/NJIH3aUHOKHHON Boje. K mosyuyeHHOMY pacTBOpPY n06aBifiOT
KpHCTaN/IHYecKHH cyabdaT Kaamua H LUHHKOBHe Oeausia. Macey
nepeMelINBalOT HeKoTOopoe BpeMsa npH 60—80°C. Ilpn srom Bona
YaCTHYHO Hcmapsercd. IlonyyeHHYH0 TaKHM 06pasoM LIHXTY NOX-
BepralT TepmHueckod o6paboTke mpH 500—600 °C. IIponykr mpo-
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KanHBamHs OTMBIBAIOT OT BOJZODACTBODPHMBIX COJMeH, CyWaT H H3-
meqbuarT. Peakuuu, npoTeKailiHe NPH OMHCAHHOM BhILIEe MeToJe
TOJyuenHs MHTMEHTa, MOTYT OHTBh NPEeXCTABJIEHH CJIeXYIIHM 06-
pasoM:

CdS,0; + HyO » CdS + HySO,.

Buijeqsiomascs cepHas  KHCJOTa pasjaraer THOCY/bdar
HaTPHs C BBLIEJEHHEM Cepbl M CEPHHCTOrO AaHTMAPHAA, IOSTOMY
Heo6XOMMMO BBOZHTb H36HTOK THOcy/abdara HaTpua. Kpome Toro,
JJISl HeATpaJM3alMH CEPHOH KHCJOTHl BBOAAT cody. LImHKOBHE Ge-
JIHJa pacTBOPSAIOT B CEPHOH KHcJIOTe ¢ 06Da3oBaHHEM cyandara
LHHKA, KOTODBIl pearupyer ¢ THOCy/Jb}h)aToOM HATpHA TaK Xke, KaK
U cyapdar KaaMus.

ITpon3BOACTBO KAAMHEBHIX XKEJTHIX [HIMEHTOB OTHOCHTCA K
BpelAHHM. BogopacrBopHMble COEIHHEHHS KaJMHA TOKCHYHHL. To-
TOBBHIl NMHCMEHT MeHee TOKCHUEH H3-3a CBOefl XHMHMYECKOH HHepT-
noctd. OXHAKO NHJb ero oueHb BpefHa. [IpemenpHO gonycruMas
KOHUEHTPALHs KaAMHS H €ro COeIHHEHHH B BO3NyXe paboueit 30-
HH cocraBager 0,2 mr/m3,

SKeaTHe KaimHeBHe NHCMEHTH 00J1afal0T BHICOKOH CBETO- H
aTMochepoCTORKOCTbIO. B OTCYyTCTBHe KHCJIOPOAa BO3AyXa KaaMue-
BLle NHTMEHTH XAapPAaKTEepH3YIOTCS OYeHb BHICOKOH TepPMOCTOHKO-
CThI0, OAHAKO B IIPHCYTCTBHH KHC/JIOPOJAA BO3[AyXa IPH HarpeBaHHH
Boiie 300°C NpOHCXOAUT OKHCJIEHHe cynbdHIa KAAMHA C H3MeHe-
HHEM I[BeTa IHrMeHTa.

Cyabdun KagMHs lienouecToek. B pas6aB/eHHHX XJOPOBOXO-
POHON M CepHOH KHCJIOTax OH He PacTBOPAETCA; HE pAcTBOpAETCA
TaKKe B KOHUEHTPHPOBAHHHIX KHCJIOTAax, B pasbaB/eHHOH as0T-
HOHl KHCJOTe, a Takke B KHnsmell pas6aBieHHOH cepHOH KHCJOTe.

[110THOCTh KeaTHx nurmentoB 4200—4700 kr/m®, MmacJoeM-
KocTb 25—45, ykpeiBacTocTh 30—60 r/m?. JlHCnepcHOCTh 3aBHCHT
oT cnoco6a nojiyuenns nurmenta. B cpemmem 50—80%  yacrHu
umeior pasmep menee 1, a 95% — menee 5 MrM. Kpome 4HCTHIX
KaAMHEBHX NHIMEHTOB [POMBIIIEHHOCTHIO BBIMYCKAOTCA TaKXKe
coocaxpennue cmecn CdS+BaSO,, HasbhBaeMble KAOMONOKAMU.

JKenThe KaZMHeBble MHTMEHTH HMEIOT BBICOKYIO CTOHMOCTb H MO-
9TOMy NPHMEHSIOTCA IJ1aBHBIM 00pasoM B MPOH3BOJCTBE XyNOMKECT-
BeHHBIX Kpacoxk. KpoMe TOTrO, OHH HCHOJbL3YIOTCA A/ OKpallHBaHHA
CUHTeTHUECKHX BOJIOKOH, MJAacTMacc, a TakXe [JA H3rOTOBJEHHA
LBETHOrO CTekJa.

OpamXeBbie M KPacHbIE KajMueBble MHIMEHTH. B oramine oT
SKeJTbIX 9TH NHTMEHTH NPEACTaBIAT cO00H TBEepABE pPacTBop
cyabpHIa H CeJeHHAa KaaMHd CdS-nCdSe. IlBeT U OTTEHOK IHUT-
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MeHTa 3aBHCAT OT COAEPIKAHHA CeJeHHAA KaJAMHA H MEHAITCH OT
OpaHXeBOro A0 NMypNypPHOTO ¢ ero yBeJHYeHHeM.

[Monyyaror KpacHsle MHTMEHTH TePMHYECKHM (MpokajoyHHIM) u
KOMOHHHPOBAHHHIM (OCA/0YHO-TIPOKAJIOYHBIM) CIOCOGaMH.

B nepsom ciyuae ms xapGonata KajMHf, CepH H cCejeHa rO-
TOBAT WIHXTY TINATEJbHBIM CMELICHHEM. HpOKaJII/IBaHI/Ie ITHXThE
npoBoaar npu 550—580°C:

CdCO,; - CdO + CO,; Cd+ S~ CdS;
2Cd0 + S+ 2Cd + SO,; Cd+ Se -~ CdSe;
2CdO + Se = 2Cd + Se0,; CdS +nCdSe - CdS-nCdSe.

IIpn npokanHBaHUH BEAENSIOTCS TOKCHYHHE rasol SOp; u SeOs.
Kpome TOro, cynbdua KaaMHA 4YaCTHYHO OKHC/AETCA KHCJIOPOAOM
BO3/AYxa Ao cyJandara.

IIpoayKT NpOKasHBAHHA MOABEPraiOT «rAlICHHIO», OTMLIBAIOT OT
BOJAOPACTBOPHMHIX NMPHMeceH, CylIaT U H3Me/bYaloT.

IIpu ocamounO-npOKANOYHOM METOAE MOJy4YeHH KPACHBIX Kaj-
MHEBBIX NMHIMEHTOB BHAuaje PACTBOPSIOT CeJieH B PAacTBOpE CYJb-
¢uxa natpus uan Gapua npu 80—90°C. 3arem sToT pacTsop npH-
JIHBAIOT K PAacTBOPY BOAOPACTBOPHMOH COJHM KaAMHus, dYamje BCEro
cyapdara KaaMmusa. BHNapmui 0cafoKk OTMHIBAIOT OT BOAOPACTBO-
PHMBIX NpHMeCei, CyWIaT H MOJBEPralT TepMHYECKOH 06paboTKe
npr 550—580°C. Tlocse npoKa/HMBAaHHA NPOAYKT BHOBb OTMBIBA-
I0T, CyLIaT H H3MeJabYAIoT.

Huxe npuBeneHH peakUHH, NPOTEKAKOMHe NDH CHHTe3e:

2Na,S +2Se ~ Na,S + Na,Se + Se + §;
2CdS0O,4 + NayS + Nay,Se —~ CdS + CdSe + 2NayS0O,;
CdS +nCdSe » CdS-nCdSe.

[IponsBoACcTBO KpaCHHX KaAMHEBHX NHFMEHTOB TaK Xe, Kak
H NPOH3BOACTBO KEJTHIX, OTHOCHTCA K BpedHbIM.

I1noTHOCTD OpanxkeBoro Kasmua 4500 Kr/m®, TeMHO-KpacHOro —
5300 kr/M®; yKpHBHCTOCTb BCEX MAapoOK BhiCOKafd — 28—30 r/m2;
macaoeMkocte 30—60. Pasmep uyacTHI 3aBHCHT OT cnocoGa no.nyr
yenHsa. B cpennem nurment comepxur g0 40% wuactHi Menee | u
10 90% — Menee 5 MKM.

B ykcycHo# u pa3baBjeHHBX CePHOH M XJOPOBOJZOPOXHOH KHC-
J0TaX [HIMEHT He pPacTBopAeTCd. B KOHUEHTPHPOBAHHHIX KHCJO-
Tax pacTBopsAeTcsd ¢ BHAeJeHHeM TOKCHUHHX rasoB H,S u H,Se.
KpacHre xajMueBble NMUIMeHTH 06/1afal0T BHICOKOH TepMO-, CBETO-
H aTMOc(hepOCTOAKOCTRIO.

Tak ke, KaK u XeJThe, KpacHble KaJMHeBHe MHCMEHTH MOTYT
BHInycKaTbc B BHAe KaamonoHos CdS.nCdSe+BaSO,.

319




FIL™

Kpacnme KajgMHeBbI€ INMHUIMEHTH, KaK H JKEJThle, HCMOJB3YIOT B
XYJ0XKECTBEHHBIX Kpackax, AJs OKpacKH CHHTETHYECKHX BOJIOKOH
U IIJJACTHYECKHX Macc, a TaKXke AJis H3roTOBJCHHA KpacCHBIX pyéI/I-
HOBBIX CTEKOJI.

Hpottue JHceATsle, OpaHIcessle U KPACHble nu2mMeHTsl

Kpome DAacCMOTDEHHBIX BhIlIE MHTMEHTOB KEJTOr0, OPAHKEBOro H
KPAcHOro LBETOB NDOMBIINIEHHOCTh BHIIyCKAeT Takke H ADYyrHe.
OHaKo MO TeM HJIH HHHM IIPHYMHAM OHH HAXOAAT OrpaHHYeHHOE
npumenenne. HauGoaplinii MPAKTHYECKHH HHTEpEC MPEICTABJAOT
AHTHKOPPOSHOHHbE NMHTMEHTH: CH/IHKOXPOMAT M UMaHHL CBHHUZ,
naoMbaT H XpoMar KaJblHA H AD.

5.6.2. 3eneHbie, cMHKuE ¥ (DHONETOBLIE NUT MEHTDI

B ary rpynmy xpomaTHYeCKHX ITHFMEHTOB BXOLHT GoJbliIoe YHCIIO
pasHoOGpasHEX MO XHMHYECKOMY COCTaBy H cBoiicTBaM Co€JHHE-
wmit., OGMUM [/ BCEX HHX fABJAETCS TO, YTO OHH CIIOCOGHHL NOTJIO-
IaTh 3J6KTPOMATHHTHOE H3Jy4YeHHe B 00JacTH IJIHHHOBOJTHOBOH
4ACTH BHIUMOTO CIEKTPa W NO3TOMY HMEIOT 3€JeHBIH, CHHHH H
«(bHOMETOBHH 1IBETa, HA3HBAEMble XOJOHBIMHY.

B cocTaB OMHCHBAaE€MOH FPYNUH BXOAAT MHIMEHTH, IPEACTAB-
JISIOIMHe COGOH OKCHAB METaJJIOB, a Takke COJH, B TOM HHCIE
KOMIIJIEeKCHbBIE H andioMocHinKaTh. HauOospliee 3HauYeHHe H3 HHX
UMEIOT OKCHAHB XpOMa 3€JI€HOro ILBeTa, XKeje3nasd Jasypb (koMm-
JeKCHAsi COJb) H YAbTPaMapHH (aJIOMOCHJHKAT) CHHHX ILBETOB.

Cpexn ApPYrHx oCOGHI# HHTEPEC MPEACTABJAT COCAHHEHHA HA
.ocHoBe KoGanbra, OHH HMEIOT OYEHb KpAacHBHE YHCTBIE LBETA
(ronyGble, CHHHE, 3€JI€HBIE, ¢HOeTOBbIE), ONHAKO H3-338 BEICOKOH
CTOMMOCTH TDHMEHSIOTCA TIJaBHHM 00pasoM B XyHOXKECTBEHHBIX
KpPacKax HJH L5 CeLHaJbHbIX IeseH.

Oco6yio rpynny NpEACTAaBJIOT 3€JIeHble NMUTMEHTHl, IOJyHqeH-
HEEe cMelleHHEM MKEJATHX H CHHHX nurmenTos. Mx n mpHuHATO HA-
3LBATH CMEULaHHbIMU, IR cMecessimy. TlopaBasiomee GOJNbITHHCT-
‘BO JIaKOKPACOUHEIX MaTEPHAJIOB 3€JEHHX LBETOB MOJNYYEHb HMEHHO
Ha CMecCH XKEJTHX H CHHHX TIHIMEHTOB.

Okcudsl xpoma

IurMeuTHH Okcuy XxpoMa. [To XHMHYECKOMY COCTaBy STOT IHI-
MeHT NpeacTaBiser co00d OKCHI Xpoma Cry0;. 1lBeT — OJIHBKO-
BO-3eJIeHBH C OTTEHKAMH OT XeJTOBAaTOro 10 cHHesaroro. Llser u
IrMeHTHHE CBONCTBAa 3aBHCAT OT YCJOBHH MOJyYeHHS.
[Tony4aroT MHFMEHTHEIH OKCHJ XpOMa TE€PMHYECKHM (npokanoy-
HHM) H KOMOHHHPOBaHHHIM (0cafouHO-IPOKAJIOYHEIM) CIIOCOGAMH.
HauGoablnee pacnpocTpaHeHHe Halleq TepPMHUIeCKH Hcno-
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€00, KOTOPHI 3aK/II0Y9aeTCd B BOCCTAHOBJEHHH OHXpoMaTa KaJHd
HJIM HATPHA B NPHCYTCTBHH CEpHI, YIJid H cojiei aMMOHHA HIH
runca. lllnxra, cocrodmas H3 NepeyHC/eHHBIX KOMIIOHEHTOB, rOTO-
BHTCA THIATE/JbHEIM HX CMeIIeHHeM H 3aTeM IpokaauBaercd. [Ipu
3TOM NPOTEKAIOT CaeyIONiHe PEaKI[HH:

KoCry07 + S = Cry03 + Ky SO,;

KoCry07 + 2C = C1505 + K,CO5 + CO;

KoCry07 + 2NH,Cl = Cry O3 + 2KCl + 4H,0 + Ny;
KyCry0;7 + CaSO, = Cry03 + K, S0, + Cal + 1,5 0,.

Ha nBer u nurMeHTHHE CBOMCTBA CYHIIECTBEHHOE BJHSHHE OKa-
3biBa€T TeMneparypa NpokanusaHus. Tak, mpu 600 °C mosyuaerca
TEeMHHH IHrMEHTHHH OKCHJ XpOoMa C HH3KOH YyKpblBHCTOCTBIO. [Ipm
nopnlleHHH Temnepatypu jgo 800°C cBofictBa  yayuIaoTcs, HO
ONTHMAJbHEE CBOMCTBA IHIMEHTa NOCTHrAIOTCA IPOBEJEHHEM INpPO-
Kanusannd npd 900°C. Ilpn nanbueiilleM NMOBHIIEHHH TeMIepary-
pH CBOHCTBA NHIMEHTa BHOBb yxyawaiwotcd. [Ipu Ttemmeparypax
Beime 700—800°C okcHa xpoMa YacTHYHO cruiaBasgerca ¢ obpa-
3yIOIIUMHCA TNpH peakUHH BoccTaHOBjaeHHA coasaMH  (KpSOy,
K:CQ3), uro NpHBOJHT K YXYALIEHHIO NHIrMEHTHHX cBoOHcTB. [lo-
aToMy OOHYHO NMPOBOAAT JABYXCTyNEHYaToe NpoKa/jHBanue. Buaua-
Je UIHXTY TnpokajauBaioor npu 650—700°C, u3MenpyaroT, OTMHIBA-
IOT OT BOJOPACTBOPHMHIX coJiefl H cyliar. Bropoe mnpoxaausanHe
BeayT yxke nmpu 700—800°C. 3areM NpoayKT NMpPOKa/JHBAHHSA BHOBb
OTMBIBAIOT, CYLIAT H H3MEJIBbYAIOT.

Ha puc. 5.19 mokasana TEXHOJNOrHYECKas CXe€Ma ONHCAHHOTO
npomecca MOJyYeHHs NMHIMEHTHOTO OKCHAA XpoMa.
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Puc. 5.19. Texnonoruueckas cxeMa IOJY4YeHHS NHTMEHTHOrO OKCHAa Xpoma:

1, 3 — nlapoBnle MeabHHNH 2, 7 — meyH; 4, 8§ — anmaparsl H R
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IlluxTa roToBHTCS B MapoBOfl MelbHHIE [/, OTKYA2 OHA noc:g:}g:TBn?n ;xggsoﬁ

npokaiuBande B neub 2. TIpoayKT NpOKaJHBAHKS SATEM HSl:le:ceﬁ O e are .
MeJbHHIE 3 M OTMHB2IOT BOAOA OT BOLOPAcTBOPHMEX HpH

6 mpo-
OTMHTHE, OTOHILTPOBAHHHA Ha GHIbLTPE 5u Bucyme:&uuozogﬁ{rﬂii S ngo-
AYKT NpOKAJHBAIOT BTOPHYHO B MEYH 7. 3ateM NpOBOLH ;1“ e oyt
MHBKa NMHrMeHTa B anmaparte 8, ¢mipTpanus Ha nb]n]nbrpe
ke 10. 3MesbueHHe NPOBOXMTCSA B fe3HHTErpartope ..

OcaZoUYHONPOKAJOUYHHHA CHOCOG MOJTYIEHHS nm;)n:/[e;n(-r
HOTO OKCHJa XpOMa COCTOHT B no.nyqelgnn runpox:(:gg;a x;;l ua ©
‘ i arauuei. ['mApOKCHA
mocaeAyioes ero XerHap D abonna.
cobaMu: OcCaxKneHHeM C
nonyJaTh Pa3THYHEIMH CIO ol TpexnE”
HJIH BOCCTAHOBJEHHEM XP
JIEHTHOTO XpOMa IleJiouyaMHi s e
B mnocnenHeM cayuae B
JOYHBIX MeETaJlJoB B pacTBope.
BOCCTAHOBHTEJEH MOTYT HCNOJIb30BATHCS OPraHHUECKHe COEMUHEHH:
HJM cepa. -
BOCI():TaHOBJIEHHe OpraHHYECKHMH COeIHHEHHTMH ,(qame(iagg_’
MeJaccoi) NpPOBOAAT NPH  MOBEIIIEHHOH TeMoeparype |
135°C) u paBJeHHH 0,2—0,25 MIla:

Na,Cry07 + 4Hy0 +3RCOH~2Cr(OH); + 2NaOH + 3RCOOH.

IIps HCNIOJb3OBAHME B KauyeCTBe BOCCTAHOBHTENA cepHl arégglg{;};
HAIOT IIEJOYHOH pacTBOp xpomara Hatpui. K agzz{XOMpB TBopy
NOO6aBJSIOT CYCNEH3HIO Cephl, NOJyYeHHyio ee pa MOTOM & oo
pactBopa xpomara Harpus. Ilpomecc BeIyT DpH

ANa,CrO, + 6S + 7Hy0 = 4Cr(OH); + 3NapS0 + 2NaOH.
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[MonyueHHEE 0CafoK THADOKCHIA XpoMa OTMHIBAIOT Tropsve
Bojofi M mpokanusaior npu 800—850°C:
ZCT(OH)s - Cf203 + 3H20.
I/I -
KpoMe 5TOro OCHOBHOTO Mpouecca mpH npoxannsann}r{a onbf: cco
XOIHT B3aHMOJEHACTBHE gacTH 0Gpas30BaBIIErocs oﬁggﬁSMyp 1a co
XpOMaroB HATpHA.
eJouybio ¢ O6pa3oBaHHEM e
lrllj‘poxa.manaarm;{ NPOAYKT BHOBb OTMBIBAIOT H 3aTeM cyllaT H
qaI0T. ‘
Menlzax ye OTMeuaJoCh Bhillie, IBET MHMMEHTHOrO oxgl;gas apr;Cl\;I;
i WJH CUHEBATHH OTTEHOK,
MOXeT HMeTb XeJTOBAaTHH H 310 aapuceT
i Hs. Tak, AJas NMOJNYYEHHS NIHT
OT YCJOBHH NMpPOKaJHBaH , T aouts
OofHMO, 9TOOHl Macra THAP
TOBATHM OTTEHKOM HEOOX , A A A
9 okcupa naTpHsa. ITpox
xana okoso 5% raap r
?xcl))ﬂuegiso—800°c. Jlast noJiydeHHs Ke nHrMergra c UCHHeBaBTobIM&());-
TeHKOM B TacTy PHAPOKCHA2 XpoMa BBOIAT 3% -7H0HH1888£C p
HOfi KHMCJOTH H IpOKaJHBaHHe MPOBOLAT nplgzgo —/Ma. c.p S
I10THOCTh IMHIMEHTHOTO OKCHAa XpoMa K[ 6 sy
pa3Mep 4acTHIl 0,2—0,3 MxM; yrejabHas nosepxr%ocg: £ xpOMéa
yKpHBHCTOCTh 8—12 r/M?; MAacl0eMKOCTb 18—25. Oxkcuz
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HMeeT BLHICOKHE CBETOCTOHKOCTb, aTMoc(epOCTORKOCTb M CTOHKOCTD
K IeHCTBHIO arpeCCHBHHIX ra3oB. OH HepacTBOPHM BO BCeX KHCJIO-
Tax ¥ menovyax. JIerko OKHCJSIETCS PaCcNJIABJEHHHMH OKHCJIHTEJS-
MH (HHTPAaTaMH, MepXJOpaTaMu), BO3AYXOM B NPHCYTCTBHM IeJIOo-
‘9eHl, a TaKKe FODAYHMH DAcCTBOPAMH HEKOTOPHIX OKHCJHTeJefl.

IIpHMeHsieTCSl NMHIMEHTHBE OKCHA XpoMa ./  H3rOTOBJEHHS
BCEX BHJOB JIOKOKPACOYHEIX MAaTepHANOB, AJs XYA0XKeCTBEHHBIX
Kpacok, I/ OKpPacKH IJ1aCTMacC, H3TOTOBJEHHS JeHeXHHX 3Ha-
KOB H Ap.

Hsympynunas 3enenb. DToT DHIMeHT HMeeT oOueHb KpPaCHBHI#
H3yMpyAHO-3eneHblit nBeT. Ilo xmMuueckoMy cocrasy mpexcraBis-
eT coboi ruppoxcun xpoma CryO3-nH.0, rae n=15—25 Boas-
asg gacTb BOAH — aACOPOLHOHHAS H MOXer GHTL ynajeHa Ge3
H3MEHEHHS nBeTa NHrMenta. OKOJO OAHOM TPeTH BOAH SBJSETCS
THADATHOH, W yLa/leHHe ee NPHBOAHT K DAa3pYLUIEHHIO NHIMeHTa C
o6pasoBanneM Cr,0;.

ITony4aloT MUIMEHT TepMHYE CKH M (IpOKaNoYHEIM) croco-
6oM m OCaXAeHHeM (BOCCTAHOBJIEHHEM MOX AaBJeHHEM) H3
pacTBopoB OuxpoMaTa HaTpHs.

Haunbonee mwupokoe pacnpocrpanenue OOJNy9H)1 MepBHA CHO-
€06. OH 3aK/II09aeTCs B NPOKAJHBAHHH CMeCH OOpHOH KHCJIOTH H
OHXpoMara HaTPHS MJHM Kanus npu 550—600 °C:

4H3BO; - H,B,0; + 5H,0;

K2Cr207 + HyB40; ~ K,B,0; + HyCrpO,;

2H,Cry07 + 2H 0 = 2(Cry04-2H,0) + 30,;
Cry03-2H,0 + HyB,07 » Cry05:H,y0 + 2B,05 + 2H,0.

I1naB, monyuennHli NOCJe NpOKaNHBAHHS, ob6pabaTeBalOT KH-
@sweit Bogoi. Ilpu sTOM U3 Hero mepexozut B pacrBop nmHpoGopar
Kajud, a B OCaJKe OCTaeTcsl M3yMpyAHas 3ejeHb. OcagoKk OTMEHI-
BAIOT TOpPsAYed BOAOH NMOUTH [0 MOJHOTO yAaJeHHs 6opuoii KucJI0-
Thl, QUIABTPYIOT, CYLIaT M H3MeJbYaloT,

IIBer mMHrMeHTa 3aBHCHT OT BHAZ HCIOJB3YeMOrO cupbd. Tak,
TIpH HCNOJIb30BAaHWH GHXPOMAaTa Ka/Hs MOJydaeTcsi MHTMEHT SPKO-
ro usera. IIpH HCMOJB3OBAHHH Xe GHXpoMaTa HaTpHs, BBeJeHHH
B IIHXTY AONOJHHTENbHO AaJIOMOKaJIHEBHX KBACIOB H NPOKAJHBa-
HUH 1pH GoJlee BEICOKOH TeMmepatype (650—700°C) mBer murMen-
Ta MOJy4YaeTcs TEMHEIH.

Bropoii cnoco6 mnonyueHHs H3yMpYRHON 3eNeHH 3aKIIOYAETCS
B BOCCTAHOBJIEHHH KOHUEHTPHDOBAHHHX pacTBOPOB XDOMATOB H
GHXpPOMATOB HATPHSI OPraHHYECKHMH COeIMHeHHSMH (Menaccoit)
#nu BopopojpoM. Ilpouecc Bexyr npu 350—360°C u naBieHHH
35 MIla B ycTaHOBKe HENPEpHIBHOrO AeHCTBHA.
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N o B-
NUsympynHas seleHb ¢BeTOCTOlKa H aTMoc¢iI;;oc::::Ba, :{x: g};c»
CTBHTONbHA K AEHCTBHIO arpecCHBHEIX CEpHHCT X rase ’200°C.
TBOpseTCs B KHCJIOTax H meJiouax; TepMOCTOI/II; cme €0 20 o~
Wsympynuas 3ejleHb OU€Hb IIHPOKO npnme; e e meroro-
JleHHsl XYAOXKEeCTBeHHbIX KPAacok, a TaKxke L

pHIX aMaJed.
JKenesnas aa3ypo

sKenesnas Ja3ypb HpeJCTaB
Keje3a W LIENOYHOrO METAJ

nsieT coGofl cMellaHHEIH (beppounannéz;
a (xauus, HATPHs) HIH a;n;oag();
XuMHYECKHH COCTaB Ja3ypH 3aBHCHT OT (}Illslmn]m-nx NCXZHEIEZ(CN)G]-
®KeT OHTb BHpaxeH (opMyJOU: Fes[Fe( )sc c?craBn; [Fe(CR)sy
=0,3— epXKaHue BOJIBI
.nH,0, rae x=0,3—0,8. Cox 17k
LIBe;{ J’lasl}lrpn MeI;ﬂeTCﬂ OT TeMHO-CHHEro (IOYTH qepggorczlégomﬂ-
gero (mHOrZa rojy6oro) H MOXeT HAMETh KpaCHOBtaI;‘CKI/é (<Gpomen:
mHii») OTTEHOK. IiBeT H OTTEHOK 3aBHCAT OT xn:;aol; e Kanan B
Jbllie THIMEHT

 Tak, nampuMep, ueM 6o 1
garsigggemem{’o rp}gnn Fe(CN)¢'~ u ueM MEHblIE Boplllf(l:’;{ TI‘G;’%KJLILBIM,‘
cgemee [Ipu 3aMeHe Kanus Ha HAaTPUH BET CTaHOBaCHOBaTbIﬁ .
a mpH saMeHe KaJusi Ha aMMOHMA mpomanaer Kp CHOBATHI 0T
TeH(I))K Boo6mie KpacHOBaTHA OTTEHOK gonblle Xap )

MapoK Ja3ypH. —
"onyveane, Keresuyo sseype torvin, OGN Cocaox
B cran

Be cranHu. Ha mepBOH A i
}({zgeﬁog TecTo») NpH B3AHMOIEHCTBHA JKEeJIE3HOTO KYTOopo dep

pOLHAHHIOM KaJIHsi: o
2FeS0O, +1,8K Fe(CN)g —»Fe2[Fe(CN)6]-0,8K4Fe(CN)6 + 2KoS0,
4 )

OT COOTHOILIEHHS¥
' HOCTOSHEH M 3aBHCHT

B OeJOrO ocajka He rouen
.Sé);g;nux KOMIOHEHTOB, TE€MIeparypel ocgmeﬁ:ﬂ;{;@?ﬁ, ! lgeSO4
J HMHTEHCHBHOCTH NepeMelIHBaHHI. Uem 60Jib S orha Ko,
Y BHIIE TeMIepaTypa OCaXIEHHd, TEM gonplie depp

JHs B ocanke.
Bennwli 0cagoK OYEHB JIET

paHHeM Ja3ypH CHHEro uBeTa: .
6{Fe2[Fe(CN)6]-0,8K4Fe(CN)6} + 2KCl103 + 6H,504

= 3{Fe,[Fe(CN)gl3-0,6KFe(CN)g} + 2KCL+ 2KpS0, + 6HL0-

a5 mepeBona Gejioro ocanka B HIZI;M:I;’II)‘]HI;{I)HII\%:'
HSIOT OKMCJIHTENH — GepTONeTOBy COJb HIH 6nxpoanecxoﬁ 66pa-
eM Genblil OcalOK NONBEpraioT TEP Koit o6pa-
D ot enHio. Dra omepauHs sBJSAETCH OdYeHb B , o
60TKe—KHHﬂqcnoani"d ce NpOBEJEHHS 3aBHCAT COCTaB H CBOI; 1(~m-
Ceooro 00a ga a B jpajbHefimeM — Ja3ypH. Uem OoJbliie HPII)ﬂHCO—
?Kerfferﬁbgg;l‘lb I;HHH‘IeHHﬂ, rem Gosplie (eppouranuna Kai
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KO OKHCAseTcss Ha BO3AyXe C o6pa3so-

Ha npakTHKe

AEPKHTCSA B GesioM OcalKe H TeM CBeTJiee MOJY4aeTCs Jasypb.
Kunsiuenue o6bIHO NPOBOAAT B KHCJIOH Cpefie, 4TO 3HAUMTENBHO
NOBHIIAET 3¢)peKT TepMHYECKOH 06paboTKH.

ITo OKOHYaHHH KHISYEHHS OCafOK OXJaxzgalT Ao 60—70°C u
R0GaBJSIIOT PACTBOP OKHCJHTENs. IIDH HCIOJB30BAHHH B KaueCTBe
OKHCJIHTeJI1 6epTOJIeTOBOH COJIH OKHCJIeHHe BexyT npH 60—70 °C,
a NPH HCHOJB30BaHMM OuXpomara Kanusi— npu 20—30°C. B mo-
CleHEM clyyae J1a3ypb OOBIYHO IHOJy4YaeTcs OoJiee CBETJIOrO
IBeTa.

ITo okOHuaHHWH HpoOuecca OKHCJEHHS J1a3ypb OTMEIBAIOT OT BO-
AODACTBODHMBIX NpHMeced. JTa omepaudss OueHb TPYAOEMKas,
TaK Kak J1a3ypb Ou€Hb MEJJIEHHO OcenaeT H3 BOAHOH cycneHsuu. s
YCKOpEHHsI 3TOro mpouecca [Ao6aBJsiOT NOBEPXHOCTHO-aKTHBHEE
BewecTBa. MOXHO He NPOH3BOAWTH OTCTAHBAHHA CYCIEH3HH Ja3y-
PH, a cpasy nocsie penysbpnandd QHIbTpoBaTh ee. OTMHTYyIO Ja-
3yPb CyIIAaT M H3MeJb4aloT. V3menbueHne CBA3aHO ¢ IblJIEHHEM
Jla3ypH, NPH 3TOM Jasypp MOXKeT O6pas’OBHBATH C BO3AYXOM
B3DbIBOONACHbIE CMECH.

Jlazypp MOXHO BHINycKaTb B BHAE NMaCTH B PACTBOpE ILIEHKO-
obpasyiomero BemlecTBa. B sTom cilyyae nocne QHAbTPAauMH OT-
MBITOH J1a3ypH K BOAHOH macTe J0OGaBJSIOT IJIEHKOOOpasymomee
BELIECTBO H NOBEPXHOCTHO-AKTHBHLEIE BEIECTBA U CMECh NEpeMellH-
Baior. [IpoHCXOZHT mpouecc HHBEPCHH CMayHBAaeMOCTH, T. €. yac-
THYKH J1a3ypH, NePBOHAYAJbHO CMOYEHHBIE BOXOH, CMAauHBAIOTCA
NJIeHKOO0pasylomum BemecTsoM. Bofa, He coBMelaomascst ¢ mno-
CIeIHHM, OTAEJSIeTCS H ynajsercs B Bakyyme. Ilosnyuenmas nacra
NHIMEHT2 MOXET HEeNOCPEACTBEHHO HCIOJb30BAThCH AJA W3TOTOB-
JIeHHA KPacok W smavieil. IIpH mosydeHHH na3ypu B TAKOM BHIMYCK-
HOM BHJ€ OTNAaJal0T ONEPAUHH CYIIKH H H3MEJbUCHHS, CBA3aHHHE
CO 3HQYHTEJIBHHIM NblJIEHHEM.

Ha puc. 520 npeicrapsema TexXHONOrHueckas cxema INoJyde-
HHS XKEeJNe3HOH nasypH.

PacTBopnl kenesHoro Kymopoca H ()eppOUHAHHAA KajdHsi TOTOBAT COOTBET-
CTBEHHO B amnapatax I u 2 ¥ nocfe OYHCTKH Ha QHabTpax 7, 1] mogarworcs
B peakrop /4. Ilomyuenanii GeMHA OCafOK OKMCASIOT GepTONETOBOH coJIblo, pac-
TBOD KOTOPOH FOTOBAT B anmapate 3. Jlas cOsnaHusi KHCAON CcpeiH B peakTop
3aJMBAIOT M3 MepHHKAa I6 XJOPOBOXOPOAHYI (MAH cepHyw) kucaory. Ilo okoH-
Y4HMH CHHTE32 JIa3yph OTMHIBAIT OT BOZOPACTBOPHMBIX NPHMeCEHl C MpUMeHEeHH-
€M CHCTeMH JIHCTOBHX BaKyyM-¢uabTpoB I7 u penyabnaropo 20. OTmeiras Jga-
3ypb H3 HOCHeAHEr0 (QUIbTPAa MOmafaerT B OyHKep I8, a u3 Hero — B rpe6KoBYyIO
BaKyyM-cylluaky 21. BhicylleHsyio snasypn WHekOM 22 u 371eBaTopoM 23 moja-
I0T Ha H3MejbueHiHe B MeJbHMIY 25, Mamesbuennylo nadypb cOGHPAOT B OYH-
Kep 26, OTKYAd OHA MOCTymaeT H4 yHAKOBKY.

CoiictBa. OcOGEHHOCTBIO JKEJIE3HOH JasypH SBJSETCS ee HC-
KJIOUMTEJIbHO BHICOKas CTENeHp NHCHepCHOCTH. Tak, pasmep ee
4acTHU, MOXer nocTurath BejHuunbl 0,02—0,04 mMxMm. Vnespuas
IOBEPXHOCTb TaKo# Jsa3ypu okosno 110—120 m2/r. Crenenp aHC-
NepCHOCTH J1asypH OKas3kIBaeT BJIHSHHE Ha ee CBoficTBa. Hampu-
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Puc. 5.20. TexHoJOrdyecKas cxemMa NOJYYEHusi XKede3HOl Jnasyp
narop;

Mep, J1a3ypb TOHKOJMCIEPCHEIX MapoK MMeeT OYeHb TeMHH{, mOuTH
9epHEIH uBer, a IPYGOAHCIEPCHBIX — CBETJIO-CHHH user. Ilmor-
HOCTB Ja3ypu 1850—1920 KI/M®; yKpPHBHCTOCTD 10—20 r/m?; mac-
J10eMKOCTb 40—58; unTencHBHOCTH Oueny BbICOKast (HaHBHCHIAg
CpelH HeOPraHHYECKHX IHTMEHTOB) .

AtmocdepocToiikoets u cBetoct

CIM HACTHYHO 3aMEHHTb B NasypH Fe’+ na Co%t, Ni2+ uau
Mn?+, moxuo HOJYTHTh NHTMEHT, CTOMKHE K HeHACTBHIO cJabuIx
meJoues.

Ipumenenne. Jlazypsb ouens IIMPOKO HCHOJIB3YIOT AJS H3FOTOR-
JIEHHST KPaCOK M sMaJiedi PasJHYHOrO Ha3HaueHus, mug Ipou3Bo/I-

CTBA NOJHMrpaHIecKHX Kpacox, KPaCoK ANS KOXKH, AJA H3rOTOB-
JICHHS1 IBETHEIX Kapamjaled u Ip.

YavTpamapun

Yavrpamapun IPEACTABASET CO6OH aNIOMOCHIHKAT HaTpHa cocra-
Ba (NaQO-A1203-m5i02)x-Na2Sn, CONCpXKAMMA CYyNbPUAN H mo-
JIHCYTbGHAH HATpHS. YiabTpaMapun moxer HMEeTb CHHHY, 3eJieHHI,
¢HoNeTOBLI H KpacHelit nBeT. HauGoupmee IPaKTHYECKOe MpHMe-

yabTpamapun. Jas  mero m=2,5—3,0,
n=2—5, x=2,5—3,0.

NMonyuenne. YibTpamapur noayuaior TEpMHUYECKHM  CHOCOGOM,
B kauectse CHIpbSl HCHONL3YIOTCA: Ka0JHY A1203-25i02-2H20,
HHOY30pHAsA 3emu, Cepa M KapGonat Hatpus. Ko Bmcey 3THM
BEIIECTBAM INPEADBABJSAIOT 0COGHIe TpeOOBaHHs. Hanpumep, sce
CBIpbE JOJIKHO GHTb CYXHM BO u3beXaHHe passioXKeHHs o6 pasyio-




B kauecTBe BOCCTAHOBHTEJISI K CMECH NEPEUYHCJEHHHIX COeJHHe-
HUR K06GaB/sieTCs] KaMEHHOYTOJIbHBEIA IeK HJH JAPEeBeCHBIH YrOJlb,

Bce KOMIOHEHTH CMECH TINATEJbHO H3MEJbYaloT, CMELIHBAlOT
B HEOGXOLMMEIX COOTHOLIEHHSIX W INOJBEPrarT COBMECTHOMY H3-
MeJIbYeHHUIO JJIsi TOMOreHH3allkH.

Tepmuyeckylo 06paGOTKy WIMXTHl NMPOBONAT JHOGO OXHOCTANHH-
HEIM METOHOM, JHOO AByXcTaauiHEIM. 1lo mepBoMy MeTOAy IIHXTY
IOMeMIAl0T B CHNEeNHaJbHHE MOPHCTBIE THIVIH K3 IMaMora. B Kax-
ABH TaKoH THreNb 3arpyxawT 5—7 Kr WuxTH. THriH 3aKpHBAIOT
KpHIIKOA ¥ yCTaHaBJHBAIOT B N€Yb DSNaMH, OAHH Ha JPYTOM.

Tlpouecc Tepmoo6paboTku (o6Kura) [eJHTCss Ha TpPH IepHO-
na. Ilepsbifl HaeT npH NOBBLIIEHHH TeMNepaTyphl B MeYH NPHMEPHO
no 450°C Ges nocryma Bo3Lyxa B BOCCTAaHOBUTENBHOH cpele.
‘B stor nepuop 06pasyoTcs cyabdHAB H MONHCYJbGHAB HaTpHS.

Bropo#i mepuon xapakrepH3yeTcs peakuuedl Mexny o6pasoBaB-
LIMMHCST MOJHCYAbHIAMH H KaOJHHOM, B pe3yJbrare uyero ofpa-
3yeTcsl 3eJieHblH YJbTpaMapHH.

ITponecc mporekaer Tak K€, KaKk H Ha nepBod cragHH, 6e3
JOCTyNma BO31yXa B BOCCTAHOBHTEJLHOH Cpeme MNpH NOBLIIIEHHH
treMnepatyps 1o 725—780°C u BHAEPXKKE IPH 3TOH TeMueparype
B TeUCHHE HECKOJIbKHX 9acOB.

Tperu#t nepuox o6:Kura COCTOUT B OKHCJICHHH 3€JEHOTO YJbT-
pamapuna ¢ o0pa3oBaHueM CHHero mnponykra. Ha mnpoussoxpcTse
3TOT NEepPHOJI HAa3blBAeTCS «TOMJIEHHEM»; OH NPOTEKaeT NMPH OXJlax-
ICHHHU Nevyy NpH NOCTyne KHC/IOpPOoZa BO3myxa. IIpOmomKHTebHOCTD
«ToMJIeHHs» 8—15 cyT.

OnHocraauAHBH MeTOn OGXKHra IMMXTH HPHUBOAHT K IOJYYEHHIO
HEOJHOPOIHOrO NMPOAYKTA, TaK KaK TEMNEPaTYPHHIH PEXHM B NEYH
HepaBHOMepHbIH. Kpome TOro, 3TOT METOX OT/IHYAETCS HCKIIOUH-
TeJbHOH npomoJIKHTEJNbHOCTBIO. [leub, B koTOPO# mpoBoauTCS OG-
KHI, HMeeT HH3KHH Ko3GGHIHEHT HoJe3HOro JAeHCTBHS, HOCKOJLKY
MHOrO BPEMEHH TDATHTCSI HA ee pasorpes. YCJIOBUS Tpyna mupH
NPOBeNeHHH O6XKHTa IO ONMHCAHHOMY METOJY OUeHb TSIKEJIBE.

B racrosinee BpeMst pa3paGoTaH ABYCTANMAHEIA MeTOJ OGXKHIA UIMXTHL, KOTO-
pHi NO3BOJIAET YCTPAHHTL NepeYHCJAeHHBe BHINEe HeZocTaTkH. CymHOCTH MeTo-
Ja COCTOMT B pPa3sfeJbHOM MOJNYYEHHH 3€JeHOTO M CHHETrO yabTpaMapuua. [as
KaXaofl cTaguM HCOOJb3yeTcst CHeNHabHOE MEXdHH3HPOBAaHHOe 0G60pyjpoBaHme,
Ha KOTOPOM BO3MOXKHO NpPH NMOJYYEHHH 3€JEHOTO y/IbTPAMADHHA HATPEBATH CPaB-
HHTEJHHO HeGOJbIIoe KOJHYECTBO IIHXTH, d NPH NOJNYYeHHH CHHEro — HepeMelln-
BaThb mpoxykr. [lnd mepBOoffl CTAAMM MOTYT HCIOJB30BAThCs, HAUpHUMEp, LIAXTHHIe
NedH, a ;s BTOPOR — meud ¢ MemankaMH. [TpoAoNXKHTENbHOCTb TAKOro ABYCTA-
aufigoro Meroxa 40—50 u. Eme Gojee 3pdeKTHBEH HeNpepHBHHII METOA NOJAY-
YeHHs yJbTPAMApHHA BO BPALIAIOUIHXCH HeYax.

Ipu mo6om cmocobe TePMHUIECKOH O6PAOOTKH WIMXTHl IOJIyYa-
I0T yJbTpaMapHH-noay$abpHKaT, KOTOPHH Tpe6yeT JOMOJHUTE/b-
HOH 006palOTKH — OTMBIBKH OT BOAOPACTBODHMBIX mpHMeceH, cylu-
KH M H3MeJIbYeHHS.
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Ha puc. 5.21 mpexcraBjena TeXHOJIOTHIECKAS CXeMa noJyye-
HHS yJIbTpaMapHHa.

Hudysopuyio 3emii0 cyumar B GapabauHofl cymHaKe 2, pasMaJHBaioT 3aTeM
B WapoBofi MeibHHUe § H NMOAAIOT HA MPHIOTOBJeHHE WHXTH B HIAPOBYIO MENb-
Huny 4. Tyna e f06aBisiOT CyXOR KaoJud, cepy, kap6oHAT HATPHsS H KaMeHHO-
vrolbupdi nek. O6XKHr monyyeHHON LIMXTH NPOHSBOLAT B e 7 H OKHCJIAIT
B neud 8. YJbTpaMapHH-noiyQabpEKAT OTMHIBAIOT BOZO MeTOAOM peny/ibhnamH{
¢ HemoabsoBaHHeM GapabaHMEIX BakyyM-¢mibTpo I2 14 u penynsnaropa 3.
OThuiabTpOBaHHYIO TacTy y/AbTpaMapHHa cyllar B GapaGaugofi cymmake I5 H
WSMeJIbualoT Ha Medbumie I7. JUIs moJyueHHst yAbTpamMapHHA BHICUIAX COPTOB
nacTy ¢ BakyyM-OHIbTpa /4 BHOBb DENyJBIHPYIOT B penyasuatope 18 H mpoBo-
AAT MOKPHA pPasMOJ NHIMEHTa B maposofi Menbuume 19, KNacCHQHUHPYIOT B
TEAPOUHK/IOHe 2] M MOcje KOoaryJasaiHH GUILTPYIOT Ha JIHCTOBOM BaKyyM-QUILT-
pe 23, aatem cyllar B rpeGKOBOil BaKyyM-CyLIHIKe 25.

CeoficTBa. 1o cBoell CTpyKType yJbTpamMapHH IPEJCTaBJACT
06beMHYI0 KPHCTAJIIMUECKYI0 PeIleTKy a/IoMOCHJIHKATa, MOCTPOCH-
HYIO H3 OKCHIOB aJIOMHHHS H KDEMHHS. B MexayysaHsAX 3TO# pe-
IIIeTKH pacloJaraloTcs HOHEl HATPHs H CEpEL IlBer nurmenra 3a-
BHCHT OT Xapakrepa CBSI3H MeXJy HaTpHEM H cepofi. Tax, cuHra-
eTcs, 4TO B 3€JEHOM yJbTpaMaphHe HaTpHH M cepa o6pasyloT JH-
cynppun NagSs, B cuneM — Terpacyabdun NagSs, a B pHONETOBOM
¥ KDacHOM CBS3H MeXJy HaTpHEM H cepoH HeT.

lnorroCTs yabTpamapuHa 2200—2700 Kr/M3, yKPHIBHCTOCTBb
ero HEBHICOKAs, aHTHKOPDO3HOHHBIMH CBOACTBAMHM HE o6naznaer.
OnHaKo 5TOT NMHIMEHT HMEeT OYeHb BHICOKYIO CBETOCTOHKOCTh H
tepmocroiikocrs 10 500—600°C. JlucnepcHOHHHBIL cOCTaB YJbTpa-
MapHHa KoJjieGJercss B LIMPOKHX Tpefesax — OT 0,5 no 10 MM,
Opnako fgaxe AN CaMbiXx BBICOKOXHCIEPCHBIX COPTOB yJbTpaMa-
pHHA HMHTEHCHBHOCTb IOpasfo MeEHbUIE, 4eM y JasypH. VinTencus-
HOCTb €r'o 32BHCHT OT XHMHUYECKOro cOCTaBa — C yBeJHYEHHEM CO-
JlepXaHHs CepH UBET CTAaHOBHTCA HACHILCHHEE, CJIeL0BAaTeJbHO,
HHTEHCHBHOCTb BO3DacTaeT.

YapTpaMapHH CTOEK K AEHCTBHIO c1a6bix PacTBOPOB Inesoved,
HO pasJjiaraercsi C BbIIeNCHUEM H,S npu neficTBHH pa3baBJeHHEIX
KHCJIOT.

Mpumenende. CHHHE YIbTPaMapHH HCIOJB3YIOT AJISL M3TOTOBJE-
HHUSL KJeeBbIX, SMyJbCHOHHEIX H H3BECTKOBBIX Kpacok, A1 IHOJyHe-
HHs SManeli H XyjgoXecTBeHHHX Kpacok. llupoko HCHOJB3yercH
yAbTpaMAapHH KakK A0GaBKa LS NPUAAHHS DALy MaTepHallos Ge-
Joro mpera («HeHTpaJH3alHH» KEJITOTO OTTEHKa), HamnpHMmep
KpackaM H 5MajisiM, fymare, caxapy, TEKCTHIO H Lp. IMpumensier-
s yabTpaMapHH TakXke JJIsi OKPAIIWBAHWS IJaCTMACC, JIMHOAEYMa
KT I

Kobaavrossle nucmenTs

KoGanpT 3edeHBbIi 110 XHMHYECKOMy COCTaBYy IPEACTaBJ/ACT coboHn
TBEpAbIl pPacTBOP OKCHIA ko6aabra B okcHuae umaka CoO-nZnO,
rme n cocraBaser 15—50. Llper murmenra OT CBETJIO- 1O T€MHO-3€-
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JICHOTO H 33aBHCHT OT COAEPKaHHUA OKCHAA LHHKA — YeM BHIIIe ero
coxepKanHe, TeM CBeTJiee NTHTMEHT.

[Monyuaror k0GalbT 3€/eHBIH NPH MPOKAJHBAHHH CMECH JErKO-
AHCCOLUMHDYIOWIUX cOsell KoBanbra (cy/ibdara, Kap6oHaTa) ¢ LHUH-
KOBHIMH Oesunamu npu 1000—1100°C. Iuxty ans nporajinbanus
KaK NPaBHIO, OTOBAT MOKPHM CMelieHHeM. Jljsf 5TOr0 IHHKOBEe
Gessla pasMeLIMBAIOT C HEOGOJBIIHM KOMHYECTBOM BOJH, a 3aTeM
R06aBJSIOT pacTBOp cylbdara KoGambTa. B mpomecce cMelleHHS
ofpasyiorcst OcHOBHHE cond thHna Zn(OH),-CoSO,. Ilacry, moay-
YEHHYI0 IOCJie CMEIIeHHS, CYIIaT, H3MEeAbYaloT H npoxa.nnBéxo'r.

Zn(OH),:C0S0,4 + ZnO + CoO + SO, + H,0;
CoO +nZn0~ Co0-nZno0.

Ixzsﬁfel.[ny:ql‘a I(1)111?.0Kanmaamm H3MeJbYaloT, OTMHIBAIOT, CyLIaT H BHOBb
KOéaJI”bT 3eseHBll 00JlalaeT BHICOKOH CBeTO-, aTMOchepo- H
TEPMOCTOHKOCTBIO. VIHTeHCHBHOCTL ero HeGoJblias. B  kunsmei
CEepPHOM M XJIOPOBOZODOAHOH KHCJIOTAX pacTBOpsiercs, nieJIOYH BHI-
HIeJIaUHBAIOT M3 NHI'MEHTA OKCHJ U HHKA. ’
Ilpumensiercss X06GaNbT 3eJIeHHH AJS H3rOTOBJEHHS XyHoXecT-
BEHHBIX KDACOK DasHOrO THIA, & TaKXKe B IIPOH3BOACTBE KepaMH-
KM, sMaJell A/ TepMOCTOMKHX IOKPHITHH, [/ OKPacKH IJIACTMAce
u ap. M3 Bcex KOG2/IbTOBHIX NMHTMEHTOB 3eJeHHHl KOGAAbT caMbi
ACIIEBLH H3-32 HH3KOTO COJlepXKaHHs OKCHIa koGaabra (<109%)
Ko6aibr cunmii npegcrasisier co6oit mo XHMHYECKOMY cocraB-y
aymomunaT KoGanbra CoO-AlOs. B cocras murmenrta mis yJaygme-
HUS IBeTa OOGHIYHO BBOAATCA HeGOJBIIHe KOJHYeCTBAa (ocdara
ko6anbra Co3(PO4); H KoGanbra 3enemoro CoO-nZnO. Wrorna
IHTMEHT BHITYCKAeTCs C MOBHIIGHHHIM COfEpKaHHeM AlLO; s
yJlydlleHHsl ero JIeCCHPYIouIeH clOCOGHOCTH. e
[lonyuaoT K06ajibT CHHHA TepMHYECKHM (mpokanouHEIM) W
KOMOHHHPOBAHHBIM (OCaJ0YHO-IIPOKATIOUHKIM) CHOCOGaMH
ITpx TepMHYeCKOM cHOCOGe INMXTY TOTOBSIT CMeIIeHHEM TOHKO-
H3MEJIbYEHHBIX OKCHAOB H THADOKCHIOB KOGaJbTa, aJIOMHHHS H
UHHKA HJIKH paclljlaBJieHHeM coOJefdl  aJIlOMHHHSA E: CO6CTBeHHO
KPHCTAJITA3AUHOHHOA BOLE C TIOCJAEAYIOUIHM DACTBODEHHeM B pac-
IJaBe BCeX OCTaJNbHBIX KOMNOHeHTOB cMecH. IlluxTy nogse I‘gIOT
ﬁzziig;iangm npu  1200—1300°C. IIpopykr HpOKaJIHBaHHg H3-
, OTMBHIBAIOT
yeTbAalon, OTMHB OT BOLOPACTBODHMEIX mnpHMecefl, cymar u
Haunb6oJsiee BHICOKHE NHIMeHTHHe CBOHCTBa npuo6peraer mur-
MEHT TPDH OC2AO0YHO-NTPOKAJOUYHOM cNOCOGe NOJydenus
Brnavane pacrsop, comepxamuit cyandar xo6asnbra, aJOMOKaAHe-
BB KBacUml, CyJbaT UHHKA H JByX3aMem[eHHHI q’)oc<1)a'r HaTpus
{umu docdopuyio KHeaOTY), 06pabaThBaIOT PacTBOPOM COLH gmi
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nosydyeHHs ocajgka. IIpu 3TOM NpoTeKaioT clefylollHe peaKlHH:
CoS0, + Na,CO; = CoCO3 + NaySO,;
2KAI(S04), + 3NayCO3 + 3H,0 ~ 2AI(OH); + K,S0,4 +
+ 3Na,S0,4 +3C0O,;  °
ZnSO, + NayCO3 = ZnCO3 + NapS0y;

+2NaH,PO,.

Oca/oK THIAaTEJbHO OTMLIBAIOT OT BOJOPACTBOPHMEIX NpHMeCei,
cymar H mpokaiuBaior npH 1150—1200°C. O6pa3oBalHe NHIMeH-
Ta MpOTeKaeT MO CXeMe:

CoCOj + 2AI(OH)3 ~ Co0-Al,03 + COy + 3nH,0;
CoCO3 + mZnCOz3 =~ Co0-mZn0O + (m + 1)COy;
Co3(P0,4),-8H0 ~ Coz(P0,), + 8H,0.

IMTonyueHHBA NHTMEHT H3MEJbYaloT.

IMnoruocts nurmenta 4200—4400 xr/m®;, HHTEHCHBHOCTH HH3-
Kasi; CBETO-, TepMO- M aTMOChepOCTOHKOCTh OueHb BHICOKHE. Ko-
6aJbT CHHHil HE PACTBODPSETCS B KHCJIOTaX, CTOGK K ClalhiM UIeJo-
yam. TIpH KeliCTBHH KHIsmell KOHIEHTPHPOBAHHOH CEPHOH KHCIJIO-
TH pasiaraercs. [THTMEHT MMeeT BBHICOKYIO CTOHMOCTb.

[IpuMeRsIOT MHIMEHT AJIi H3TOTOBJIEHHSI XyJOXKECTBEHHHX Kpa-
COK, TePMOCTOMKHX 3Malielf, a Takke B KepaMHYeCKOH, CTEKOJIbHOH
HPOMBILIITIEHHOCTH H AD.

Ko6aabT (puoneroBblfi BHINYCKaeTCsl MPOMBEIIIJIEHHOCTBIO JABYX
THIOB: CBETJIBIH, NMpeACTaBJSIOWHH co60f MoHoruapar ¢ocdara
ko6anbT-ammonHsT CoNH4PO4-HyO, ¥ TemHBIH — 6e3BOJAHBIH ¢oc-
¢dar xobanbra Co3(PO4)s.

Ko6anpT (pHOJETOBHIH CBETJBIH NOJYydYaloT crnocof6oM ocaXje-
HHs NpU B3aHMOJEHCTBHH cyabdarta KoGaibra ¢ ochaToM aMMo-
HHSI HJH CMeChl0 JByx3amelleHHoOro ¢ocdaTa aMMOHHS U aMMHa-
Ka:

CoS0, + (NH,),HPO, + NH,OH = CoNHPO,4-Hp0 + (NH4)2S0,.

BunasmHii 0CafoK OTMHBAIOT OT BOJOPAacTBOPHMHEIX COJIeH, Cy-
war npu Temneparype He Buine 40—50°C u H3mesbYaloOT.

Ko6anpr $HOJETOBHII TEeMHHH I0/YyYal0oT OCAgOYHO-IIPOKAJIOYU-
HEM crnoco6oM. Ha mepBOil CTaauH INOJy4YalOT OCajOK OKTaruipa-
tTa dochara KOGasbra B3aHMOfelicTBHeM cyJbdara KobanibTa C
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d¢docdharom HaTpHsA B BOAHOH cpefe MO peaKUHH:
3C0S0, + 2NazP0O, + 8H,0 = Coy(P0Oy),-8H,0 + 3Na,S0O,.

INonyuennn#i 0cagox OTMEIBAOT OT BOZOPACTBOPHMHIX IpHMe-
<efl, cywar H npoxkanausaior npu 800—900°C aas ymaneHHS KpH-
CTaJIJIN32UHOHHON BOJHI.

Ilponykr mpoka/nHMBaHHS H3MeJbUAOT, OTMHBAIOT, CcyllaT H
BHOBb H3MEJIbYAIOT.

Ko6aunbrT dHONETOBH A CBEeTAH i 0O6NafaeT JeCCHPY-
tomeli cnocobHocThio. OH pacrBopsieTcsi B KHCJOTaX, pasJjiaraercs
iesnoyamMi. CBeTOCTOHKOCTb €ro OTHOCHTE/IBHO HeBesHKa. OcobeH-
HOCTBIO NHI'MEHTa SBJISIETCS TO, YTO OH IPH HATrPeBaHHH yXKe NPH
100°C 3aMeTHO H3MeHsieT CBOH ILBET, YTO CBSI3aHO C e€ro pasjoxKe-
HHEeM C BHIAGJIEHHEM aMMHaKa.

ITpumensiercss ko6anpT (HONETOBBIA CBETJLIA [JsI HPOH3BOX-
C€TBa XY/JOXKECTBEHHHX KPACOK H [AJIsT H3TOTOBJIEHHS TEPMOHHIHKA-
TOPHEIX KPacCOK.

Ko6anbT HONETOBHH TEMHH ii OTHOCHTCS K TOJyJec-
cHpylomiuM nmHrmentaM. OH HepacTBOpHM B BOAE, PAacTBOPSETCS B
KHCJIOTaX H pasjiaraeTcs wieJoYaMH, obsajaer CBETO-, aTMOchepo-
H TePMOCTOHKOCTBIO.

ITpuMensieTcss NMHICMEHT MAJIsT  H3TOTOBJIGHHSI  XY/JOMKECTBEHHBIX
KDacoK, a TaKXe JJIs1 OKPACKH IJjacTMmacc.

CmeularHble 3esernble NUSMEHTbL

B sakoxpacoyHO#i NMPOMBILJIEHHOCTH HaXOASIT IUHPOKOE IMpHMEHe-
HHe TaK Ha3biBaeMble CMELUaHHbIE 3€JeHble MHIMEHTH, KOTOphie
TIPEJCTABJSIIOT COO0H MeXaHHUeCKHe CMECH XKEeJNTHX H CHHHX IIHI-
meHTOB. M3 XeJTBIX MTHIMEHTOB [JIs1 TMOJyYeHHSI CMeceil MOTYT HpH-
MEHATBbCS IIOYTH BCe HEOpraHWUYeCKHe HHTMEHTH, HO uyaile BCero
HCIOJIB3YIOTCS CBHHIOBHE H IHHKOBHE KpoHa. M3 cHHHx Heopra-
HHYEeCKUX IHCMEHTOB INPHMEHSIETCS JIHIUb  3KeJe3Hasl Jasyph,
obJsafaionias UCKJIIOYHTEJNbHO BHICOKOH MHTEHCHBHOCTBIO.

CsuHIOBadA 3elieHb NpeACTaBisAeT COGOH CMech KEJNTOrO CBHHIO-
BOrO KpOHa C Ja3ypbio.. lIBeT 3e/eHd 3aBHCHT OT COOTHOLIEHHS
JKeJTOTO U CHHEro IUICMEHTOB B CMECH M OT [[BeTa HCIOJb30BaHHO-
ro kpoHa. Hanpumep, uem O6oJiblie Ja3ypH B CMECH, TeM TeMHee
HBeT CBHHIOBOH 3esend. IIpnm nmpHMEHEHHH XeJTBIX KDPOHOB IOJy-
YaloT 3ejeHH C OJUBKOBHIM OTTEHKOM, a INIpH HCHOJIB3OBAHHH JIH-
MOHHBIX KDPOHOB —- C YHCTO-3@JIeHHIM OTTEHKOM.

IlonyuaroT CBUHIOBbIE 3€JE€HH TPEMs  METOAAMH: CMelleHHeM
CYXHX TNOPOIIKOB, CMEIIEHHEM BOJAHHIX CYCHEH3HH HMJH HacT IHr-
ME@HTOB H COBMECTHHIM OCaxXKJAeHHEM.

CBoiicTBa CBHHIOBHIX 3eJieHed coueTaloT B cebe CBOICTBA He-
XOJHBIX KOMIIOHeHTOB. Tak, CBeTOCTOMKOCTh 3esieHefl Ha OCHOBe KpoO-
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HOB, NOJYUYEHHHX H3 HHTPATOB CBHHLA, goJblie, 49eM Cy 3e.nenem~
Ha OCHOBe KPOHOB, IOJIyYeHHHIX H3 aueraroB CBHHLA. BHHUOBbIe
3eJeHH 0G/analoT SPKHM HACHIUEHHHIM UBETOM, BHICOKOHM YKpEI-
BHCTOCTBIO, armocdepocToiikocTbio. OfHaKO OHH HyBCTBHTEJBHDI K.
BO3NEHCTBHIO CEPHHCTHX a30B, B MPHCYTCTBHH KOTODLIX TEMHelOT
3a cueT 06pasoBaHHs UEPHOTO CyJb(HIa CBHHUA. Paspymatorcs
MHCMEHTHl W B NPHCYICTBHH fnake pa3faBieHHHIX IIeJoueH, Tak.
KaK K HHM OYeHb YyBCTBHTEJbHA J1a3ypb.

CymecTBeHHEIM HEIOCTAaTKOM CBHHIOBOH 3€J€HH SBJIAETCH ee
CKJIOHHOCTb K DACCJauBaHHIO B Kpackax H B CJloé TOKDHTHA B
nmpouecce ero OTBEPXKAEHHs. DTO 0GYCJOBIEHO 3HayATEJbHbIM pas-
AnuneM (H3HYECKHX CBOHCTB JlasypH H KpOHA, I'JIABHBIM o6pa30M'
IJIOTHOCTH. B pesyibTare pacciaHBaHHs MNOKPHITHE npuo6peraeT
NATHUCTHIE MM MOJOCATHA BHA. YMEHbBIIEHHIO pacciaHBaHHf CIO-
co6CTByeT NpHMEHEHHe MOBEPXHOCTHO-aKTHBHHIX BEINECTB, A TaKxke
HCIOJIb30BaRHe CHIEIHANbHBIX METOJO0B CHHTE3a.

T[IpHMeHSIOT CBHHUOBEIE 3€JEHH JJISI H3TOTOBJEHHA KpacoK "
sMaseli caMBIX pa3NHIHbIX THNOB. Kpome TOro, OHH HCHOJb3YyIOTCS
B NOJHTpadHUeCKOH MPOMBILIJIEHHOCTH, AJS OKpaCKH JIHHOJIeyM A
’ ﬂﬁnnxosau seqenb, [10 aHAJOTHH CO CBHHIOBOH m:_mxosoﬁ 3e-
JIeHbIO Ha3HIBAIOT CMECh IMHKOBOTO KDOHA H XKEJIe3HOH JasypH.

TTosygaloT UHHKOBYIO 3€J€Hb TaK XK€, KaK M CBHHIOBYIO.

B macTosilee BpeMs CMelIaHHbie 3ejeHble MHTMEHTH KaK Tako-
Bble YyTPATHJIH CBOe 3HAYEHHE. PaspaGoTka H BHEIPEHHe NPOH3BOL-
CTBa IBETHHIX JIAKOKPACOYHBIX MAaTEpHaOoB CIOCOGOM ~ ONHOMHr-
MEHTHHIX macT (cM. . 9) AalT BO3MOXKHOCTb MOJy4aTb 3MaJi
(kpacku) JIOGHX 3€JNEHHX OTTCHKOB CMEUICHHEM KEJITHX H CHHHX.
NacT HA OCHOBE PA3JHUHBIX MHrMeHTOB (HEODPraHHYeCKHX H Opra-
HHYECKHX) MKEeNThIX H CHHHX IBETOB.

Hpouue 3eneHble, CUHUE U qbuoneroabte nU2MenTol

KpOMe paccMOTPEHHBIX BhHIIIE ITHCMEHTOB 3€JIeHOr0, CHHEro H (bHO-f

JIETOBOT'O LIBETOB H3BECTEH elle IeJb | pan NUrMEHTOB, KOTOphIe-

BBHINYCKAaIOTCA HpOMbIIHJleHHOCTbIO o pasHbIM npHYHHaM B OrpaHu-

YeHHbIX KOJHuYecTBax. Haubonbliuii HHTEpeC H3 HHX HPEACTaBJAT

¢octar H THTAHAT XpOMa, THTAHAT Ko6albTa, UepyleyM, MeIsHKa:
H MapraruoBHE IHIMEHTHI.

KowTponbHbie BONPOCH

1. Kakne XHMHUECKHe COeJHHEHHS HA3BIBAIOT nurMeuTaMu? KakOoBH HX OT-
AuvHTE/IbHEE NPH3HAKH?

9. KakoBH LeiH H 061aCTH IpHMeHeuHs IHrMeUTOoB?

3. Kak M0XHO KjaaccHQHUHPOBATb HEOPTaHHIECKHE TIHIMEHTH ?

4. Kaxue XuMHueCKHe CBOACTBa murMentos Bam uspecTHH? Kakylo pojb Bhi—
HOJHAIOT NPHMECH B MHFMEHTAX?

334

5. Kak Bansier KpucraJinveckast CTPYKTYpa Ha CBOMCTBAa NHIMEHTOB?
6. Kakoe siBnenne HasHBalOT noinMopousmoM? Kakoe 3uaueHne OHO HMeeT
8 TEXHOJOTHH IHIMEHTOB?

7. Uro rtakoe msomopdpuamM? Kak 3TO sBJeHHE NPOABIAETCH B TEXHOJAOTHH
fINTMEHTOB?

8. Kakne nedeKTH KPHCTALIHYECKON CTPYKTYPH XapakTepHH [Js MHTMEHTOB?
B uem ounm npossasiiorcs?

9. Kak BAHSIOT ya CBOHCTBA IMIMEHTOB AHCOEPCHOCTb H GOPMA HX YaCTHI?

10. Kakne MeTORH OUEHKH Pa3MepPOB YaCTHI, NMHIMEHTOB H CTEIeHH HX MOJH-
JAucnepcuocTd BH MoXere uazpaTh?

11. Kak onpenensiercsi yaeabuasi IOBEPXHOCTb MHIMEUTOB?

12, Kak cBfi3ay HBeT HEOPrauHuYeCKHX NHTMEHTOB C HX XHMHUECKHM CTpoe-
#HeM? [lafiTe XapaKTePHCTHKY SJEKTPOHHHIX MePEXOAOB, NMPHBOASINHX K BO3HHK-
HOBEUHIO IBETA NMHTMEHTOB.

13. TlpuBeanTe NMpHMepH aXpOMAaTHYECKHX H XPOMaTHYECKHX HeOPraHHUeCKHX
NUTMEHTOB.

14, Kaxumu nokasareJsiMH XapaKTepH3yeTCsl LBET aXpPOMaTHYeCKHX H Xpo-
MAaTHYECKHX NHIMeHTOB?

15. Kakne cucTeMn KOJHYECTBEHHOrO H3MepeuHsl uBera BaM H3BeCTHH?

16. Kakme XapaKTepHCTHKH [BeTa MOryT OHTb ONpefefeHH Ha IBETOBOM
rpaduke MOK?

17. Kak ¢ noMmompbio CHEKTpa OTpPaXKeHHs MOXKHO ONpeesHTb IBEeTOBHE Xa-
PAKTEPUCTHKH TIHTMEHTOB?

18. Onst xakofi uenm MOkeT GHTb HCNOJb30BAM KOMNAparop UBeTa?

19. Yro Takoe «mosmoe HBETOBOE Pa3fiHyHe» H B KAKHX CJAYyUasiX €ro H3Me-
psoT?

20. Kak oueunts GeqH3HY MHrMenTa?

21. Yro nasmBaloT yKpHBHCTOCThI0O nurMenra? OT vero oua 3apucHt? Kaku-
MH MeTOAaMH ONpefenaseTcs?

22. Uto TakKoe HHTEHCHBHOCTb NMUrMenta? Kak oua onpepessercs?

23. Kakue cpoficTBa moBepXuOCTH nurMeutoB Bam uspecTHH? Kakoe OHH HMe-
fOT 3HAaYeHHe B TEXUOJOTHH INOJYYEeHHs JaKOKPACOUMEIX MaTepHaJOB?

24. Kak MOXHO peryJupoBaTb cBOHCTBA NOBEPXHOCTH ITHIMEHTOB?

25. Uem omnpezensioTCsi M KAK MOXHO OUEHHTb aTMOC(EpPHYIO H KOPPO3HOH-
HYI0 CTONKOCTb IIHTMEHTOB?

26. Kakne THOB XHMHYECKHX peakiufi JexaT B OCHOBe NOJYueHHS MHI-
MeuToB?

27. OnnIIATe OCHOBHHE HNPOUECCH KPHCTAJIM3AlMH IMHFMEUTOB H3 BOZHHX pac-
TBOPOB.

28. Kakne TeXHOJOrHYeCKHe CHOCOOH NMOJYYEHHS] NMHTMeHTOB BaM H3BecTHH?

29. Ounnunte OCHOBHBlE ONMEPAaLHH TEXHOJOTHUECKOTO Ipolecca NOAyueHHs
TIHTMEHTOB cnOcOGOM ocaXAeHHusl.

30. TlpuBexguTe ocHOBHBIE ONEpalHH TEXHOJOTHUECKOTO NPOIECCa MOJYueHHS
NUCMEHTOB TEPMHUYECKHM CIOCOO0M,

31. [afite XapakTepHCTHKY KOMGHHHPOBaMHOTO cmocofa TOJyYeHHsl IHI-
MEHTOB.

32. Kakne npomecchl XapaKTepuBl IJs1 MeXauHYeckKOro cnoco6a moJyueHHH
TINTMEHTOB?

33. Kakne Bam m3pecTunl BHIycKHble $GOPME nHrMeyToB? JafiTe HX cpaBHH-
TENbUYIO XaPaKTepPHCTHKY.

34. Hasoente musBecTube BaMm Genwie murMentH. JlafiTe HX CPaBHHTe/BbHYIO
XapaKTepHCTHKY.

35. KakoBH OCHOBuLIe CBOHCTBa AHOKCHAA THrana? UeM ouH onpeaensioTes?

36. B uem cymuocTb mOJyvyeHHs JHOKCHAA THTaua cyabQaTUHM MeTomzoM?
KaxoBH OTXORH Npou3BOACTBA? Kak oun yTHIH3HPYIOTCA HJH 0Ge3BpeKHBAIOTCA?

37. JafiTe KpaTKyl0 XapakKTePHCTHKY XJODHAMOTO MeTOAA NOJYUEHHS JHOK-
CHja THTaua. B ueM ero mpeuMymiecTBa H HeJOCTATKH IPH CPABHEHHH C CYyJabdar-
HHM MeTOJOM?
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38. KakuMi MeTOZAMH MOJY4aloT aHATAa3Hyw M PYTHIbHHE MORHGHKanMH K-
OKCHAA THTaHa?

39. HasoBuTe OCHOBHHE CBOACTBA HUMKOBHIX Geama. [iasi Kaxkod UeTH OHE
MOTYT TpHMeHATbCS?

40. KakdHe METOAH NOJYYeHHS UHUHKOBHIX O€JHI HCIOJb3YIOTCS B INPOMBIHI-
JepdocTH? JafiTe UM CPaBHHTENLHYIO OLEHKY.

4], OnullATe TeXHOMOTHUECKHT MPOLECC NMOJAYdeHHS IHHKOBHX Oelus H3 Me-
TAVIHYECKOrO IHHKA.

42, Kak MOMKHO TOJYYHTH LUHKOBHE Oeinia H3 UHHKCOAEPIKAIIEro CHpbs?

43, Jlafite KpaTKyl0 XapaKTePUCTHKY JHTOMOMY ¥ 00J4CTH €ro NpHMEHeHH:.

44, Kakme xuMuueckue MpOUECCH JeXKaT B OCHOBe [O.ydewHs Juronona? Ha-
IMUIINTe YpAaBHEHHs peakiindn.

45. Uro colo#f upefcTaB/isliOT CBHHUOBHeE Oenuaa® Kak OHH MOTyT NpHMe-
Hsatbesi? Kakoft OHH MMEIOT CYIeCTBEHHBIH HeZOCTAaTOK?

46. Jlafite KPAaTKyl0o XapPaKTEPHCTHKY TEXHOJOTHH IOJNYYeHHS CBHHUOBEX Oe-
ann. Kakne XuMHuecKWe HPOLecCH JeXaT B ee OCHOBe? Hanuiuure XHMHYECKHe
peaxuuu.

47. Kakue mNOPOLIKH MeTajNJ0B MOIYT HCIOJb30BAThCSl B KayecTBe NHIMeH-
toB? Ha3opuTe UX OCHOBHEIE CBOfcTBA H 006JacTH NMPHMEHEHHS.

48. Kakue uyepHbBle NHTMEHTH HAXOAAT NPHMEHEHHE B JIAKOKPACOYHHIX MaTe-
puanax? [lafite HX KPaTKyl0 XapaKTePHCTHKY.

49. KakuMp coegMHeHHsIMH NpejCTaBjJeHa Trpynna KeNTHX, OPaHKEBHX H
KpacHBIX MHArMeHTOB? [lafiTe UM cPaBHUTEAbHYIO OLEHKY. .

50. IlafiTe XapaxTepHCTHKY Tpymle Kele300KCHAHHIX NHrMenros. Jas kaxoir
Helu OHH TPHMEHSIOTCA?

51. OnyiHte mIpouecchH HOAYUEHHS CHHTETHYECKHX KeTHX XKeJe300KCHIHBIX
nurMentoB. B ueM 0coGeyHOCTH NMOJYYEHHS PaSHBIX THIOB KEATHIX KENE300KCHA-
HHX THrMeHTOB? KakMe XHMHueckHe NPOLECCH JeXaT B X ocHoBe? Hamumure
ypaBHeHHs] XHMHYECKHX Deakuui.

52. Kakse cnoco6b NPHMEHSIOT AJS NMOJYYeHHs Pa3sHBIX THIOB CHHTETHYECKHX
KPACHHIX JKeNe300KCHAMBIX NMUrMeHTOB? KaKOBH HX XHMHYECKHE OCHOBHI?

53. Kakne BaM u3BecTHH TIPYINH NPHPOAHBIX JKENE300KCHAUHIX NMUTMEHTOB
B ueM nx ocoGenuocTH? KakoBm 06/1aCTH NPpUMEHeHHs?

54. Kax HCHoOnb3yIOTCSl OKCHAH CBHHIA B JIAKOKPAacOUHOR NPOMBILJIEHHOCTH?
JlafiTe UM CpPaBHUTENbHYI0 XaPAKTEPHCTHKY. KaKOBH OCHOBEI HX MOJyueHHS?

55. KakuMH NHUTMeHTaMH TpeiCTaBjieya rpynna CBHMUOBEX KpoHoB? Hasosn-
Te HX COCTaB, CBOHCTBA, 061ACTH NPHMEHEHHS.

56. OnuiInre TeXHOJOTHUECKHe IPOLECCH MOJAYYeHHS XKeATHX CBHHIOBEIX KpPO-
HOB aieTATHHIM H HUTPATHHIM CNOCOOAMHE.

57. HanuliuTe XHMH4YeCKHe PeaKUUH TMOJYYeHHs KEATHX CBHHIOBLIX KPOHOB:
pasanusbx coctaBoB (PbCrO,-nPbSOs, rre n=0; 0,5; 1,0) H3 cpegHHX H OCHOB-
HEIX (OfHO-, ABYX- H TMSTHOCHOBHOIO) aNeTAaTOB CBHHIE, H3 OXHOOCHOBHOTO HHT-
paTa CBHHIA B W3 HHTPAT-HUTPHUTA CBHHUAZ.

58. B ueM 0COOEHHOCTH NOJYYeHHSI OPaukKeBHIX M KPACHEIX CBHHIOBHIX KpO-
HoB? HanmpiinTe peakuHH HX NMOJYYEHHS.

59. Uro co6oit NpeACT4BJseT CBHHUOBO-MONMORATHHE KPOH? KaKOBH XHMH-
uyeckHe OCHOBHI €ro mosnyueHHA? B ueM ocOGeHHOCTb MNPOLECCOB €ro KPUCTaNIH~
3anuu? .

60. JlafiTe XapaKTepHCTHKY rpynme HHHKOBHIX KPOHOB. Kak XHMHUYECKHH co-
CT4B NHIMEHTOB OTpaxkaerc Ha HX CBoficTBax? [he NPHMEHSIOTCAd UHHKOBHE
KpOHa?

61. OnuuinTe XPaTKO TeXHOJOTHYECKHH Npouecc NONyYeHHs IHHKOBHIX KPOHOB.
Kakupe XuMuueckde NpoUeccH IPH 3TOM TNpoTekaioT? HanumiinTe ypaBueHHS XH-
MHYECKHX peaKIUH.

62. Kakne Bam Hu3BecTHn NHIMEHTH Ha oCHOBe Kaamus? [l KakoH Neiaw
OHH TIPHMEHSIOTCS?

63. Jlafire kpaTkoe ONHcaHHE TEXHOJOrUYeckKoro mpolecca MOoJAyyeHHs KeJTHX
KanMHeBHX MHrMeHTOB. Kakme XHMHYeCKHe DEaKIMH NPOTEKA0T OPH STOM?
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64. OnuwaTte TexHOJMOrnYecKHA Npomecc HOMYYeHHS OpAaHKEBHX H KpPACHEIX
KaJMHEBHIX NMHIMeHTOB. Kakue XHMHUECKHe PEaKIHUH JeXKaT B €ro OCHOBE?

65. Kaxne xuMuyeckue coenmHeuusl BXOASAT B TPYNNY SedeHHIX, CHHHX H (HO-
JIeTOBHIX NMUTMeHTOB? Jlafite HM CPaBHHTENAbHYIO XapAKTEPHCTHKY.

66. Kakue oxcmpn XpoMa NPUMEHSIIOTCS B KauecTBe NHIMeHTOB? KakoBH HX.
cBoiicrBa?

67. Kako#t cnocof Hemo/Ib3yeTcsi B NPOMBIIEHHOCTH A/ NMOJAYYeHHS OKCHIZ:
xpoMa? KaKoBH €ro XMMHUECKHE OCHOBEI?

68. UeM oTsimuaeTcsi MPOH3BOACTBO M3YMPYAHOA 3edeHu OT NPOH3BOACTBA OK-
cupa xpoma? Kakue npu 5TOM NPOTEKAOT XHMHYECKHE POHECCH?

69. CpaBHure cBofictBa M 0GJaCTH TPHMEHEHHS! JBYX OCHOBHHIX CHHHX He-
OpraHMYeCKHX THIMEHTOB — JKeJe3HOR Ja3ypH U yAbTPAMAPHHA.

70. Onumnte TeXHOMOTHYECKHA TpONece TONYYeHHS KeNe3Uoi na3ypu. Kakue
XHMHYeCKHe MPOUECCH NPOTEKAT NpH ee chuHTese? Hamuumure ypaBueHHs! ocHOB-
HHIX peakuuil.

71. Kakue cnocoSsl mosyueHHst yabTpamapu#a Bam mapecTHE? CpaBHHTE ux
H YK4XHTe, KAKOH H3 HHUX sBAsdeTcss HanGosiee NPOTPECCHBHHM H INOYEMY.

72. Kakne Bam u3BeCTHH OHrMeHTH Ha OCHOBe KoSambra? [Hlafite uM kpaT-
KyI0 XapaKTepHCTHKY.

73. Uto coGoff mMpeACTaBAAIOT cMellaHHbe 3eNleHme murmeRTs? Ha ocHope
KaKHX NMHTMEHTOB HX NOAYHaoT? Kak OHH NpPHMEHSIOTCS?

FTABA 6
HANMORHUTENU

6.1. OBLL{ME CBEREHUA O HAMOMHUTENAX

Hanoanureasamu nasbiBalOT —BLHICOKOLHCIEPCHHE HEOPraHHUECKHE
BeIleCcTBa, KOTOpbie TaK XK€, KaK H IHMTMEHTH, He DaCTBODSIOTCA
B IMCHEPCHOHHBIX Cpefax (Boge, OPTraHHYECKHX pPaCTBOPUTENSX,
onudax, 1aKkax). OOGHYHO OHH HMEIOT GeJHf UBET, HHOTAA CJerka
okpamenbl. OTJIHYATENbHOM OT MHTMEHTOB OCOGEHHOCTHIO HATOIHH-
TeJed SIBISETCA HU3KHA MOKasaTeab npenomienus (1,4—1,75).
B cBsA3u ¢ 9THM HamOMHUTENH He MOTYT aBaTb HENPO3pauHbie NO-
KDLITHA B COYETaHHH C OPraHMYECKHMH IJIEHKOOGpa30BaTensIMH.
B atom cayuae ux HCHOMB3yIOT Kak A06aBKA K murmenram. Wmorpa
3TH «106aBKA» MOTyT cocTaBnstb 10 80% (Macc.) oT MHrMeHTHOH
4acTH Marepuasia, HallpUMEP B COUYETAHHH C JHOKCHEOM THTaHA.
Ko/nuecTBO HamoJHUTENA ONpPEfEJsiercss YKPHBHCTOCTHIO H HHTEH-
CHBHOCTbIO HUTMEHTOB, C KOTOPBHIMH OHH npuMeHsiorcsi. Uem Bhile
5TH NMOKAas3aTe/NH NUTMEHTa, TeM GoJsbliie MOXHO ROGABHTL HaIoJ-
HUTeJS,

Ho6aBnenue namonmutejell mpecienyer ABe LEMH: CHHKEHUE
CTOHMOCTH JIaKOKPACOYHOI'O MaTepHalja 3a CyeT 3aMeHH Gosee A0-
porocTosillero MArMEHTa H HpUAAHHe MaTePHANy M NOKPHITHIO Ha
€ro OCHOBE OCOOLIX CBOHCTB.

HanosnHutenn akTHBHO BJIASIIOT Ha pPEOJOTHYECKHe CBOHCTBY
NMIrMeHTHPOBAHHBIX JIaKOKPAaCOYHHX MaTepHanoB, OHH yBeJHUHBA-
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10T BSI3KOCTb NOCAENHHX (3azycrureau), craGHABHOCTB, crocobcCT-
BYIOT 00pa30BaHHIO CTPYKTyp (THKCOTPOMNHSA) H T. IL

[Tpu BBegeHHH HaNOJHHTEJEH NMOBHIIAIOTCSA ajre3Hs NOKPHITHH,
#X aTMOC(hepoCcTOAKOCTb, BOAOCTOHKOCTh; MOXKHO INpPHAATh MOKPH-
THIO MaTOBOCTb HJIH YMEHBIIHTb CKOJNbXKEHHE H AP.

st 2¢pHeKTHBHOTO HCIIOJNIB30BAHHS B COUYETAHHH C NMHTMEHTaMH
HaINOJIHHTEH HOJIXKHE HMETh BHICOKYIO NHCIEPCHOCTb (ZaXe BHI-
e, 4yeM IIHTMEHTbI), BHICOKYIO OeNH3HYy, HH3KY0 MacC/lOEMKOCTh,
HeGOoJIbIIHEe MJIOTHOCTD H TBEPAOCTh H T. A., a TaKXe JOJKHH OHTb
JlelieBsl H JAOCTYIHHL.

B BOZHHEIX KpacKax HANOJHHTEJH HCIOJB3YIOTCA Kak Oenble
OHIMEHTH. DTO BO3MOXHO, TaK KAK NPH HCIaDeHHH BOABI NPOCT-
PaHCTBO MEXJY YaCTHUKAMHM IIHTMEHTA B INOKDHITHH 3alOJHSETCH
BO3LYXOM, NOKa3aTeJb INPEJOMJIEHHS KOTOPOrO paBeH eJHHHIE.
B pesyabrate o6pasyercs xpoioliee (HENPO3PAUHOe) HOKPHITHE.

Hanonnurend MOryT GHTH NPHPOLHOTO NMPOHCXOXKJEHHS H CHH-
TeTHUeCKHMH. KnaccHQHUHDYIOT HX OORIUHO 1O XHMHUECKOMY CO-
CTaBy Ha OKCHJIH, THAPOKCHAH H COJNH (KapOOHAaTH, CyabdaTH, CH-
JIHKATHI).

HuKe NpHBOAHTCA OMHCaHHe OCHOBHHIX, Ha#(OoOJlee LIMPOKO HC-
NOJIb3yeMHBIX HamoJHHTeJef,

6.2. OCHOBHbIE THUIMbl HAMOMHUTENER

6.2.1. Oxcupn

Ora rpynna HanoJHUTENEeH NpPeACTaBleHa KpeMHe3eMaMH, BaX-
HeHAIIHMH H3 KOTOPHIX SBJSIOTCA AHATOMOBHIH KDeMHe3eM, KBapIl
H a3pOCHJL.

JMaToMOBHH KpeMHe3eM (IHAaTOMHT, KH3eIBI'yp, HH(}Y30pHas
3eMJi) NPEACTaBJSIET COOOH NPHUPOAHEBIA NHOKCHA KDEMHHS, CHIb-
HO HacuinleHHulft Bogo#. ITocse npoxanuBamusa npu 850°C moay-
9alT NpoAyKT, comep¥kamuid 90—95% SiO; ¢ mpumecamu FeqOs,
Al,03, Ca0, MgO u gp. JIHaTOMOBHIH KpeMHe3eM HPHMEHSIOT IPH
MOJIyUEHHH MOPO3aMONHHTeNel MJisi JePeBSHHHIX NOBEPXHOCTEH, B
a6pasHBOCTOMKHX, 3MY/JIbCHOHHHX H OTHecTOHKHX Kpackax. OH Ha-
XOIUT TakKXe HNPHMEHeHHEe MJS IONYYeHHS MaTOBBIX MOKDHITHH.

KBapu copepxur 6onee 99% SiO; u mneGosblie npHMecH
Fe;,03 u Al,O;. I[IpHMeHSIeTCS OTPaHHUYEHHO B HOKDHTHSX C IOBHI-
WIeHHOH# H3HOCOCTOMKOCTBIO.

A3poCHa — CHHTeTHYECKHH  KDeMHe3eM, NpeACTaBJISIONHE CO-
Goit moutu uucthiii Si0p [99,4—99,8% (macc.)]. IMoayganT aspo-
CHJl THAPOJIH30M MapOB TeTPaxJOPHAa KPEMHHS B IJIaMEHH BOJO-
poxa npu 1100—1400°C. 3TOT HaNMOJHHTEIb XapaKTePH3yeTCs HCK-
JIIOUHTENbHO BHICOKO!l CTENeHbIO AHCIEpCcHOCTH. Pasmep wacTum ero
0,156—0,02 MKM; yZesbHAasT MOBEPXHOCTh OYeHb Gojbmiag — 175—
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380 m?/r. Aspocua ouenb LIHPOKO NPHMEHSETCS B KadeCTBe MaTH-
pyrome#l n06aBKH H AnA NPHEZAaHHS KPackaM THKCOTPONHEIX
CBOHCTB.

6.2.2. Kap6onarbi

K srofi rpynne HamosHHTeNeH OTHOCATCA: KapGOHaT KaJbUHsd —
KaJIbUHT, MeJ INPHPOAHHIA H OCaXAEHHHH; Kap6OHAT KaJbuHs H
MarHHS — JOJIOMHT; KapGoOHAT MarHHS — MaruesHT; kapboHar Ga-
pua — gurepur. Bce KapOOHaTH NPOABJASIOT XHMHUYECKYI0 aKTHB-
HOCTb K KapOOKCHJICOAEpPXKaulHM IJIeHKOOODPA3yIOUHM BeHeCTBaM.
3TO NPHBOAUT K INOBHIIEHHIO 3aUIHTHHIX CBOHCTB JAKOKPACOUHHIX
NOKPHITHH, T. €. K IOBBIIIEHUIO BOZOCTOHKOCTH, KOPDPO3HOHHOH
CTOHKOCTH, TBePAOCTH H T. I. OfHaKo XHMHueckasi aKTHBHOCTb
Kap6OHAaTOB NPHBOAHT K YMEHBIIEHHIO CTa0HIBHOCTH KPacoxk H
sMaJiell NPH XpaHEHHH, NOBLIICHHIO HX BS3KOCTH H 3aryCTEBaHHUIO.
Cpenu Kap6oHaTOB HauGoJiee LIMPOKOE NMPHMEHEHHE HAXOLHT Kap-
GOHAT KaabUHs.

Kap6onar kaabuus HCHONB3yeTCs Kax NPHPOLHOTO HPOHCXOXK-
JeHHs (MeJ, H3BEeCTHSIK, MpaMop), Tak M cHHrerHueckui. Hamoas-
HHTEJIb C MHKDOKPHCTAJJIHUECKUM CTPOCHHEM Ha3HBAIOT MeAOM,
a ¢ KPYNHOKDHCTAJITHUECKHM — Kaavyurom. IlocienHui monydaior
H3MenbueHHeM MpaMmopa. IIpHponHble NPOAYKTH comepxar 955—
99,09, (macc.) CaCO; u B KauecTBe mpHMecelf — Kap6oHaT Mar-
HHUS, OKCHJAB XeJjie3a H aJIOMHHHUSA, a TaKXe COeMHEHHS KpeMHHUS.
CHHTeTHUeCKHH KapGOHAT KaJIbUHs — OCaXJEHHBLIH MeJ — comep-
XKHT OueHb He6OJIblIOe KOJHYECTBO yKa3aHHHIX NpHMeceH, OfHaKo
B HEM NPHCYTCTBYIOT BOLOPacCTBODHMEE NMPHMECH.

IToaywaloT NPHPOZHBIe HAMOJHHTENH 3TOTO THIA H3MeJbUueHHEM
H3BeCTHfAKa HJIH Mpamopa ¢ nociaefyiomefl cenapauneil. Men Mox-
HO mOjBeprarh OTMYUHBAaHHIO B THAPOOTCTONHMKAX, OcaXIeHHHH
MeJ IOJyyYaloT Kak NOOOYHBIH NPOAYKT APYTHX XHMHUYECKHX IpO-
H3BOJCTB MJIH H3 H3BecTHAKa. ITocnefHuit mpu sTOM [ApOGAT, 06-
KHCalOT, a MHOJYUYEHHYIO H3BeCTb racsiT BOAOH M NPONyCKaioT MH-
OKCHJ yriepoja HiaH A06aBiasioT kap6oHat Hatpusd. OcaXueHHbIE
MeJ OTMLIBAIOT OT BOZOPaCTBOPHMHEIX NMPHMEcefl, CymiaT H H3MeJb-
yator. [TosyueHHBIi TaKHM METOJAOM MEJ YacTO NOABEPraioT MHo-
BEDPXHOCTHOMY MOJH(HUHDPOBAHHIO MHIJIAMH H XKHDHBIMH KHCJIOTa-
mH. ITpupoamnble NPOAYKTH IOABEPraloTC MOAHGHKAUKH B mpo-
necce CBEPXTOHKOrO H3MesbueHHs. MoauduuupoBanHEIe KapGoHa-
TH KaJbUHS XOPOLIO COBMEMIAIOTCA NPH AHCHEPrHPOBAHHH C CHH-
TETHUECKHMH IJIEHKOOGPA3YIOIHMH BellleCTBAMH.

[TpupoOiHEIe H CHHTeTHYECKHE KapOOHATH KasbUHS CHJIBHO Pas-
JHYAIOTCA 110 CTeNeHH AMCIEPCHOCTH: MJISA NMEPBHIX Pa3MepP YaCTHIL
koJie6sercsi B npepenax 1—50 MrM, IAs BTOPHX — B  mpefenax
0,06—0,35 MxM. DT0 OOYCNOBIHBaeT PA3NHYHYI0 MAaCJIOEMKOCTb,
KOTropasi HaMHOTO G6OJblie JJIS CHHTETHUYECKOIO IIPOAYKTA.
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Kap6onaT Kaabuusi OYeHb UIHPOKO NMPHMEHSIOT B JIAKOKDPacody-
HO#, noaurpaduyeckoil, pesHHOBOH, OyMaxKHOH, mapdOMEpHOH H
JPYTHX OTPac/six NPOMBIUIIEHHOCTH. KaJbUHT HCNOJb3YIOT AJ HO-
JIYUEHHS] CSETJHX aTMOC(EPOCTOAKHX NOKPHTHH. Mes HCHOJB3Y-
€TCSI B AHTHKODPO3HOHHBIX TDYHTOBKAX, MJISi H3TOTOBJIEHHS cClie-
IHaJbHHIX 3Majedl «Myap» H JAp. OcaxneHHHH Mes HPHMEHSETCS
AJST yJyYIIeHHS DEOJIOTHYECKHX XApAKTeDHCTHK KpacOK, HAHOCH-
MBIX Ha BepTHKaJbHble NMOBEPXHOCTH (NpENOTBpAllaeT CTEKaHHe
Kpacok). MeJsl OYeHb MIHPOKO HCIOJBL3YeTCsT KaK OeJnlil ITHIMEeHT
B BOJHHX CTPOUTEJLHEIX KpacKax.

6.2.3. Cynucharnl

K cyibgaTHEIM HaNOJIHUTENISM OTHOCATCS NPHPOAHEBIE M CHHTETH-
yeckHe CyJb¢aTel Gapust M KaJbUHs: NPHPOAHHH GapHT, ocaxjeH-
HHH GJaH(HKC, TPHPOAHBIA THIC, OCaXNEHHBIH CyJNb(aT KabLHs.

HauGousbiee pacnpocTpaHeHHe B KayecTBe HAMOJIHHTEJSI B Jia-
KOKDPACOUYHOH MPOMBIIIJIEHHOCTH MOJYUHJ cyJibdaT OGapHs.

Bapur (mpupozumifi cyabdar GapHs) mpencraBiser coGOH TOH-
KOM3MeJIbYEHHBIH MuHepas — TaxXesbft mmnar. IIser ero Gennlit o
ceposatuiit. On copepxur 80—959% BaSO, npumecu SiO,; CaCOs,
CaF, u FeS,.

Tonywator Gapur u3 TsKeJOro mmara HaMmesapueHneM. Jlis
YCTpaHEHHs: LBETOBOrO OTTEeHKa O6apHTa, BHI3BAHHOrO INPHMECSIMH
OKCHIOB 2KeJie3a H AP., ero NOABepraioT NONOJHHUTEJbHOH 06paboT-
Ke — «OT6eJsIKe», KOTOpas NMPOBOAHUTCS ABYMsi crmoco6aMu. Ilepsuit
€110c06 COCTOMT B 06pafoTKe OapuTa MHHEPaJbHHIMH KHCJIOTAMH
(cepHOH, XJIOPOBOZOPOAHOH, asorHOH, ¢ocdopmoit) mpu 60°C c
11eJIbI0 PacTBOpeHHsl YKasamHHX npumeceil. ITocne takoi o6pabor-
KM GapHT OTMHIBAIOT BOJAOH, MOABEpraloT MOKPOMY MHOMOJY C KJac-
.cHHKamHeH, cymaT W H3MeJbyaoT. Bropo# crmoco6 «OT6esKH» cO-
.CTONT B HarpeBanud 6apura no 600—700°C. Ilpu stoM 3a cuer
pasnuyus B K03 PHIHEHTAX TEPMHUECKOrO PACIIHPEHHs] OCHOBHOTO
‘BElllecTBA M NpPHMece# NpPOHCXOAHT pactpeckuBanue. O6Gpasyiouiue-
¢Sl MPH DACTPECKUBAHHH KYCKH (PAKIHOHHPYIOT M IONBEpraior
-OIepauHsM, KaK H 10 mepBOMy Cnocoly.

IMpumensioT 6apuT B KauyecTBe HAMOJIHHTENs B  Mac/SHBIX
KpacKkax, IPYHTOBKax, WNaTJeBkax ¥ Jp. bnarogaps xuMmuvecko#
YHEPTHOCTH OGapHT NPHMEHSIOT AJs MONYYEeHHsS XHMHYECKH CTOH-
KHX NMOKPHITHH,

Bnandukc (cuntetnueckuii cyiabdar OapHsi) oOTaHYaeTCH OT
TPHPORHOro GOJbIIedl YHCTOTOH, BBHICOKOH AHCIEPCHOCTBIO, OeJius3-
‘HOH (caMas BHCOKasi GesiM3Ha CPeau Bcex Hanoauurened). Tak
7K€, KaK W NPUPONHBIA NMPOAYKT, 6JIaH(HKC XHMHYECKH HHEPTEH.

TMonyualor 6nanduke cmoco60M OcaXAeHHs NPH B3aHMOAeHCT-
‘BHH PaCTBOPOB xJyopuaa (cynbduma) Gapus u cyandaTta HaTpus
MM BOCCTAHOBJIGHHeM GapHTa yrjeM ¢ INOCJIEAYIOHIHM pacTBope-
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#HeM cynbpuaa Gapusi B XJOPOBOJOPOAHOH KHCJIOTE ¥ OCAXKICHH-
€M pacTBOpPOM cyabparta natpus. 1 B TOM, u B ApyroM ciydae
-0CaJ0K OTMEIBAIOT OT BOJOPACTBOPHMHIX INpHMeEceH, CyumlaT H H3-
MeJbYalorT.

Brandukc HaxOZHT NMpHMEHeHHe MJISA H3TOTOBJEHHS pPa3/IHYHEIX
Kpacok, B TOM uucse ¥ THnorpagckux. bnandukc mopoxe 6apura,
4103TOMY HCNOJIb3yeTcs] MeHee IIHPOKO.

$6.2.4. Cunuxarbl

‘CH/IMKATH SIBJASIIOTCST CaMOfl OGIIMpHON TPYyNNoOi HamoJHHTesed.
K HMM oOTHOCATCS CHIHKaTH Marmus (Tajbk, ac6ecT), aJIOMHHHS
(KaonMH, OCaXIeHHHH CHJMKAT aJIOMMHHS), aJIOMHHHS-KaJHs
(cmoma), aMOMUHHS-HATPUsSI-KaJIHS-MarHHs  (GEHTOHHT, NpOKa-
JIeHHHe TJHHH), KaJbHOusa (BOJUIACTOHHT), AQJIIOMHHHS-KaJbIHs-
Harpus (nabponopur) u Ap. HauGosee mupoxkoe NpHMeHeHHe B
JIAKOKPACOYHOH INPOMBIIIJIEHHOCTH HAaXONSIT TaJbK, CJIIOfA H Kao-
JIHH.

Taabk npencraBisieT co60fl MsTKMi, XHPHHE Ha OWynb MOPO-
AI0K Gesioro mnsera. I10 XMMHYeCKOMy COCTaBy OH COOTBETCTBYET
cunukary Marhus 4Si0;-3MgO-H;0. B kauecrse mnpumecelr co-
JEpPKHUT OKCHAH KaJbuHs, aJIOMUHHUS H XKeJse3a. Pa3nuqganoTr 60Jb-
moe 9HCiO BHAOB Taabka. OOGLIYHO OH c/erka OKpauleH HJH HMe-
€T CepOBa’I;bel user. PopMa YacTHH MOXeT GHTb BOJOKHHCTOR H
HUTOJNBIATOH.

[MTosyuaoT taabk H3Me/JbYeHHEM TODHOH NMOPOAH TAJbKHTA HJIH
KOHIIEHTPATa TOPHOH MOPOAE TaJbKOMAarHe3Hra ¢ HOCJIeAyiomed
Klaccupurauneds. MHKpOTanbK (MHKDOHM3HDOBAHHEIH TaJsbK) MO-
J1y9aloT AOHOJHHTENbHHM H3MEJIbUEHHEM Ha CTPYHHEIX MEJbHHIAX.

Tanek xumuuecku unepreH. OH WIMPOKO HCHOJBL3YeTCS B J1aKO-
KPacOYHO¥ NPOMBILLJIEHHOCTH, a TakKXe B OyMaXHOH, pe3sHHOBOH,
TappHIOMEPHOH, KOCMETHYECKOH, dhapmaneBTHYECKOH U JPYrHX OT-
pacisix NPOMHULIEHHOCTH. XOPOIIO CMayHBaeTCst M JIErKO AHCIep-
THPYeTCsl B DPasiHYHHIX. IJIEHKOOGpasylomux BewecTBax. On mpH-
JlaeT CTPYKTYPHYIO BSISKOCTb KPackKaM, NOBHIIAeT aTMOC(epocTOl-
KOCTb NMOKPHITHH, a8 TaKXKe HX YCTOHYHBOCTb K HCTHPAHHIO H mapa-
TIQHHIO.

Cimona — 3710  anoMocunHkatr Kanaus cocraBa KoO-3A1,0;-
65105+ 2H,0. 1iBer — GeJsiblfi uaM c/€rKa OKPAINEHHH{ OKCHAaMH
Kenesa. OCOGEHHOCTBIO CJIIONBI SBJSETCA TO, YTO YaCTHUH €€
HMEIOT IJIaCTHHYATOe CTPOEHHE, KOTOpPOe CcOXpaHfeTcs naxe IpH
OYeHb CHJIBbHOM H3MEJbYEeHHH.

[TonywaoT ciiony H3 MHHEpasna MYCKOBHTA CyXHM H MOKDHIM
usmenbuyenHeM. Cii0ny MOXHO MOJYYHTb H CHHTETHUECKH MJaB-
JIeHHeM B 3JieKTponeuax npu 1370 °C cMmecu okcupOB MarHHus, aJio-
MYHHs, JHOKCHAA KPEMHHs, CHIHKOQTOpHIA KajHus H PasHOBHJ-
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HOCTH TOJIEBOTO IInara — OPTOKJa3a. CHHTeTHUeCKas CJI0ja HMe-
er 60/bLIYI0 TEPMOCTOAKOCTh, 4eM NIPHPOLHAS.

[TpuMensiercs catoga AJ1A yJayulieHHs aTMOc(epoCTORKOCTH,
aire3HH M 3J1aCTHYHOCTH NOKPHTHH, 1/ yMeHbLIEHHS CKJIOHHOCTH
Kpacok K 00pasoBaHMIO MJIOTHBIX OCagkoB mpH xpaHeHHH. OueHb
HIHPOKO HCIOJb3yeTCs C/al0jJa B BOAO3MYJIBCHOHHEIX KpacKax.
BBosAT ee M B 3/MEKTPOM3OMNSUHOHHbIE MOKPHITHA. MHKDPOHHSHDO-
BaHHAA CJ0fla NPHMEeHAeTCH B MATOBEIX NOKpHTHAX. Kpome saxo-
KDPaCOYHOH NPOMHIIJIEHHOCTH CJIOJa HaXOAHT NpHMEHEHHEe H B
APYTHX OTPacC]sxX NPOMEIUIJIEHHOCTH: 3JIeKTPOTEXHHYECKOH, pe3sHHO-
BOH, B NPOM3BOJNCTBE IJIACTMACC H T. .

Kaoaun — runparuposanseiii cunukar anoMunns Al,Osz-2Si0,-
-2H,0. TIpumecsiMu siBJSIIOTCA OKCHABI 2KeJe3a, KaJbliHs, Kauaus,
THTaHa H Ap. llBer kaonnHa — Geawlil, ¢opMa YacTHI — IJIaCTHH-
yarasg. OcoO6eHHOCTBIO KaOMHHA SIBJSIETCS €ro AH(PHUABHOCTB, T. €.
CHOCOGHOCTb XOPOUIO CMauHBaTbCs KaK BONOH, TaK M OPraHHYeCKH-
MH HENOJSAPHBHIMH KHAKOCTAMH.

[MonyyaioT KaoNMH M3 MHHepada KaoNMHHTZ MHOTOCTaAHIHBIM
H3MeJbueHHeM, oboraiienneM M KJaacCH(pHKalueH.

Kaonun MMPOKO HCHOMB3YeTCsl NPH H3TOTOBJIEHHH MaC/SHHX K
BOJO3MYJIbCHOHHBIX Kpacok. IIpuMensiercs on B mmarseBKax H mo-
posanonuutensix. Ilpokanennnii kaonns (Aly05-25i0;) ucmonb-
3yeTcs I/ aHTHKODDO3HOHHBIX MaTOBBHIX H NOJYMaTOBBIX MOKpHI-
THH. r{pI/IMeHHIOT Kao/MHH TakXe B OyMaxKHOH, pe3snHOBOM, mapcio-
MEpHOH NPOMBIUINIEHHOCTH, B NpoH3BojcTBe (papdopa u dasuca,
KaK ChIpbe JJIS OPOM3BOACTBA IIAMOTHBIX H3J€JHH H B JPYTHX OT-
pacasax HapORHOrO XO35HCTBA.

KoHTponbHble BONpoOCH

1. Kakne coexuHeHHs HAsHBAIOT HaNOJHHTENAMH? YeM OHH OTJHYAIOTCH OT
IIHTMEHTOB? -

2. Jlna xakol LeJH NPHMeHAIOT HANMOJHHTeaH? Kak OHH BJMAIOT Ha CBOficTBa
JIAKOKPACOYHHIX MaTePHAJIOB H MOKPHITHIAP

3. HasoBHTe OCHOBHble TPYNNH XHMHUECKHX COeJHHEHHN, KOTODHMH Ipef-
CTaBJIeHHl HAIOJHHUTEH.

4. Jlafite xapaKTepHCTHKy HaNOJHHTENed, NMpeACTaBJAIOMHUX cO00H NHOKCHIALE
KpeMHHH. KakoBH 06acTH HX NpHMEHEHUH?

t_'>. Kakne KapGoHATH HauGO/€e UIHPOKO NPHMEHSIOTCS B KAYECTBE HAIOJHH-
renen? Jlaifire HM XapaKTepHCTHKY.

6. Ilepeuncaure namonmmrend, BXOAslUMe B rpymny cyasdaros, Kakue na
HHX Han0oJiee LIHPOKO NPHMEHSIOTCA U € KAKOR Leablo?

7. Jlafite CpaBHHTENbHYI0 XapAKTePHCTHKY HANOJHHTeJefl, MpeiCTABIMIOUIHX.
co60f CHIMKATHI,

TNABA7
OPF AHUMECKUE NUTMEHTHI

:7.1. OBILME CBEEHUS1 OF OPTAHMUECKUX MUIMEHTAX

Opranyuyeckie NMIMeHTH NPeICTaBAAIT co6oit  0cobyio rpymmy
COeNMHEHHH, NpPHUMEHSEMBIX B JaKOKDACOYHOH NPOMHBIIIIEHHOCTH
He CTOMb UIHPOKO, KaK pacCMOTDeHHHle paHee HeOPranuveckue
IUCMEHTH, TOCKOJBbKY YCTYNalOT HEOPraHHYeCKHM IO pANY TeXHH-
yeckux cBoiicrB. Hampumep, OHH xapaKrepH3ylOTCSl HEBBICOKHMH
KOPPO3HOHHOH CTOHKOCTBIO, aTMOC(epo- H CBETOCTOHKOCTBIO; HMe-
10T HH3KYI0 YKPHIBHCTOCTb M 00/1aa10T UyBCTBUTENBHOCTBIO K Je€H-
CTBHIO XHMHUYeCKHX peareHToB. OJHAKO 3TH IHIMEHTH HMeEIOT
UCKJAIOUATENIbHO SIPKHH, HaCHIeHHBIH UBeT M 06/1aJal0T  OdYeHb
BBHICOKOH HMHTEHCHBHOCTBIO. LIBeT OpraHMyecKHX HHIMEHTOB MOXeT
GBHITh CAMBIM pa3JHYHBIM — OT 3€JIEHOBATO-XEeJTOr0 HO YEpHOro,
pHYeM OuYeHb GOJIbLIOE YHCJIO NHIMEHTOB HMeeT KPaCHHI, 3esne-
ublfi 1 curHi uBer. IlocienHee O6GCTOATENbCTBO IIO3BOJIsSIET 3HA-
<UHTENbHO PACIIHDHTL IBETOBYI0 raMMy HNHMIMEHTHPOBAHHEIX J1aKO-
KPaCOYHBIX MaTepHaJioB, NMOCKOJbKY CPeAH HeOPraHHyeCKHX MHr-
MEHTOB MaJio JOCTYIHEIX M JeILIeBbIX NHTMEHTOB MMEHHO 3THX IBe-
TOBBIX OTTEHKOB.

Opranuyeckde HNHIMEHTH B XHMMYECKOM OTHOUIGHHH HpaKTHye-
CKH He OTJIHMYAIOTCA OT OPraHHYeCKHX Kpacurelei.

Opeatiuteckumy KpacureAsmu Ha3HBAIOT COeNHHEHHs, 00JajfalollHe CIoCcol-
#HOCTbI0 HMHTEHCHBHO IOIVIOIATh H INPeoGpasoBHIBATh SHEPTHIO 9JEKTPOMarHHTHHIX
#3NyueHHuil (CBETOBYIO SHEPTHIO) B BHAHMOM M GIHXHHX yJbTpadHONETOBOA M HH-
4ppakpacHofi o6JacTsax cmekTpa. B 3aBHCHMOCTH OT XapakTepa IpeofpasoBaHHs
1I0IJIOMaeMOfl SHEPIHH STH COEJHHEHHs 06rafalT uBeroM (OKPacKof), JIOMHHeC-
i{eHuMell HJIH CHOCOGHOCTBIO BO3AEHCTBOBATH HAa (DOTOXHMHYECKHE IIPOIECCHL
B mepBoM cllyuae OHH NPHMEHSAIOTCA JAJA OKpAllHBAHHS DA3JHYHLIX MaTepHalioB
(KpacHTeJH B y3KOM 3HAaYeHHH 3TOrO CJIOBA), BO BTOPOM — JAJs1 MPHAAHHA HM
JIOMHHECUEHTHBIX CBOHCTB (OPraHHYeCKHe JIOMHHOMODH H ONTHYECKHE HJH dayo-
pecueHTHbE OTOejHBaTenH), B TPeTbeM — A/ IOBBIIICHHS HJH [OHHXKeHHH CBe-
TOUYBCTBHTEJBHOCTH (DOTOMATEPHANOB (ONTHUYECKHE CEHCHOHJIH3ATODH H JECEHCH-
GHUIA3ATOPH) .

Kpacurein H36HpaTelbHO PACTBOPAIOTCA B BOAE HJH OPTaHHYECKHX IKHIKO-
©TSIX pas3jHuHOro THma. HepacTBOpHMEBIe KpacHTeJH HAa3BIBAIOTCA RUSMEHTAMU.
PacTBOpHMOMY KpacHTeN:0 MOIYT OHITh COOOLICHB! CBOACTBA MHIMEHTAa IlyTeM IHe-
peBoja B HEpPAaCTBODHMOe NPOH3BOZHOE (3a cHeT OGPA3OBAHHA COMH HJIH KOMI-
JeKCHHX COeJHMHEHHH ¢ MeraanamH). Takue HepacrBopHMHe IIDOH3BOAHLIE Opra-
FHIYECKHX KPACHTeNel Ha3bIBAIOT NUZMEHTHLIMU AGKAMU.

uBeT Opra’HvYecKuxX NUTMEHTOB ABJsSIETCA OAHHM H3 OCHOBHEIX
#1x cBo#icTB. Tak Xe, KaK [AJS HEOPraHHYECKHX NHUTMEHTOB, IOfB-
JIeHHe OKpacCKH CBfi3aHO C 3JEKTPOHHBIM CTPOCHHEM OpraHH4YeCKo-
o COefHHEHHMs], TOUHee, C XapaKTepOM B3auMOJeHACTBHS TaKOro co-
eJJHHeHHs C 3JeKTPOMarHHTHHIM H3jyuyeHHeM (cBeToM). CoBpeMeH-
#as 3JeKTPOHHAs TEOPHS IBETHOCTH OCHOBaHa Ha CHOCOOHOCTH Op-

TagHuYeCKHux coezumenuﬁ HSﬁHpaTeﬂbHO norJjiouiat CBeT, 4TO

343




onpenensieTcsi 0OCOOHM 3JEKTPOHHBIM COCTOSIHHEM HX MOJEKYJ, KO-
TOpOe BO3HHMKaeT NPH HAJHYHM JOCTATOYHO AJHHHOH LN COmps-
KEHHBIX JBOHHBIX CBsi3efi M NPHCOEJHHEHHHIX K HeH 3JEeKTPOHOJLO-
HODHBIX H 3JEeKTPOHOAKLUENTOPHBIX 3aMeCTHTEJNEH.

ITockonbKy OpraHHYecKHe NHIMEHTHl (B OTJHYHE OT KPacHTE-
Jiefl) NPHMEHAIOTCA B BHAe BBICOKOAHCHEPCHHIX IODOMIKOB, Ha HX
LIBET OKa3bIBAIOT CYHIECTBEHHOE BJMSHHE CTPYKTypa, (opma 1
pasMep mepBHYHBLIX YacTHL. 3aBHCHMOCTb IIBeTa OT ITHX CBOHCTB
Ta e, 4TO H /15 HEOPraHHYECKUX HHTMEHTOB.

OpraHnyeckue NHIMEHTH HCIOJIb3YIOTCS B IPOH3BOACTBE MOJH-
rpaduuecKuX KPacoK, IJIACTHYECKHX Macc, KOXK, CHHTETHUeCKHX
BOJIOKOH, Pe3HHbl, 6yMar# # Ap. B nmakokpacouHO# 0pOMBIH/IEHHO-
CTH OHH MOTYT IPHMEHATHCS B Mac/SHBIX BOJO3MYJbCHOHHHX, Kie-
€BbIX KpaCKaX H CHHTETHUYECKHX 3MaJfAX.

B page ciyuaeB OpraHHUeCKHe IHIMEHTH BHITECHAIOT HeOpraHHueckne. Ha-
NpHMED, KPacCHoleé OPraHHYeCKHe NMHIMEHTH H JIAKH LIHPOKO NMPHMEHSIOTCA BMECTO:
KPacHHIX XKeJIe300KCHAHLIX IHI'MEHTOB, OTJIHYAIOUIHXCA HH3KOM SIPKOCTBIO H HACH-
IEHHOCTbIO; JKeJITHle OPTraHHYeCKHe NMHIMEHTH 3aMEHSIOT TOKCHYHHE XeJThle CBHH-
LOBble KpOHA; roJy6ble (TajOLHAHHHOBEIE NMHFMEHTH BBOAAT B CMelaHHHE 3ejle-
Hble MHTMeHTHl BMECTO HeMIeAOUeCTOHKOH Jasypu H T. n. Bo MHorux caysasax op-
TaHHYeCKHe NMHrMeHThHI BBOJAT B KayeCTBe J00ABKH K TAKHM XKe IO LBETY HeOpra-
HHYeCKHM ITHTMEHTaM JJIfl HOBHIIEHHS APKOCTH H HACHINEHHOCTH.

Ilo XUMHYECKOMY CTPOCHHIO OpraHHuY€CKHE IIHCMEHTHl pasfene-
HB 10 NpH3HAKYy OOLIHOCTH XPOMOQOPHHBX («OTBETCTBEHHHX 32
LBET») CHCTEM Ha CJAEAYIOUiHe KJaCChHl: HHTPO- H HHTPO30COELHHE-
HHsl, apuHJMeTaHOBLIE, aHTDAXHHOHOBBHIE H a30COCAUHECHHA, @TaJIO-
IHAHUHOBBIE H OOJHUIHUKJ/IHUECKHE COCIHHEHHSA.

Corsacuo TEXHUUECKOH KJIaCCH(pHKaL[I/II/I OpraHuyeckKue OHUTMEH-
Thl JeJadAT Ha ABe T'DYyIObl: co6CTBEHHO OpraHHueCcKue IHUIMEHTH K
IIUTMEHTHBIC JaKH. HOCJIeJ_IHHe B CBOI0 Oouepelb HOApas3nendlOT Ha
JaK#, IOJYUCHHble H3 KHCJ/IOTHBIX, OCHOBHHIX H OpOTpaBHBIX Kpa-
cHTe e,

Ennnofi MeXyHapoaHOH HOMEHKJAaTyphl OpPraHHYeCKHX HHIMEHTOB Her. 3a
py6eKoM MHOPHM HNHTMEHTaM IIPHCBOEHO TOProBoe ({)HpMEHHOe) HaHMEHOBaHHE.
B CCCP npuuaTa panHoHajbHas HOMEHKJATypa, B OCHOBY KOTOPO# HOJIOXeHa
TeXHHUeCKasl KJacCHPHKauHs. B Ha3BaHHAX NHIMEHTOB H JIAKOB HAXOAAT OTPa-
XKeHHe [BeT, 4 TdKXe HEKOTOphle TeXHHYeCKHe IIOKa3aTeJiH, Hanplmep: HPIPMeHT
JKEITHH CBeTONnpoYHHA. XHMHUeCKHA COCTAB NHIMEHTOB HHOTJA TaKXe HAXOmHT
OTpaXKeHHe B HAa3BAaHHH: IIHIMEHT ADKO-OpaHXKeBLIi AHTPAXHHOHOBHI uau ITur-
MeHT rogy6oil ¢rajouHaHHHOBLIA, B HaHMEHOBAHHH NHIMEHTOB OGHIYHO HMeeTCst
6ykBenHoe ofo3maueHHe orTeHRa (K — xenroBaThifi; 3 — 3enenoBaThii; K —
kpaceoBaTHi, C — CHHeBaTHlli H T. A.). YcHIeHHe OoTTeHKa o06o3Hauaercsa uudpoi
(2K, 4K, 2C u T. n.). B HauMeHOBaHHAX JlaKOB NocJje 0603HaueHHs OTTeHKa CTa-
BAT OYKBY, YKa3HBAWOUIYIO, KAaKOH MeTaJsl HCnoJb3oBaH (B — Gapuit, K — kamn-
uMit ¥ T 4.), HanpuMep: Jlak kpacHuit )KB (XkeatopaThifi Gapuil), Jlax py6HHO-
Bult CK (cuHueBaTHIfl, KaJbiHil).

Huxke GyayT paccMOTpeHH HauOboJiee HIMPOKO paclpoCTpaHeH-
HBle B JIAKOKPACOUHOH NPOMBLIIJIEHHOCTH OpPraHHYECKHe IUTrMEHTHl
H NMHTMEHTHHE JIaKH. .
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7.2. OCHOBHbBIE TUMNbI OPFTAHUYECKUX NUrMEHTOB

7.2.1. A30NUrMeHTbI

K asomurmMeHTaM OTHOCHTCA OOJbINHHCTBO HCHOJb3YEMHIX B Ja-
KOKDACOUHOH MPOMBIILJIEHHOCTH OpraHHUeCKHX MHrMeHTOB. Bce oHH
o6aafganTr OoJbIION APKOCTHI0O H HACHILEHHOCTBIO IBETAa — OT 3€-
JIEHOBATO-XKeATOro A0 (uoserosoro. OgHako HauGoJibllee 3HaUe-
HHE HMEIOT IIMrMEHTH KeJ/THX, OpaHXeBHX H KPaCHHX LBETOB.
XpomodopHas cHcTeMa a30NHTMEHTOB XapaKTepH3YyeTCs HalnuueM
LENOYKH CONPAMEHHHX ABOAHBIX CBfA3eH, B KOTOPYI BXOLHMT OOLIY-
HO oaHa asorpynma —N=N-—. IIBeT nurmeHra 3aBHCHT OT IMpH-
pPONL CBS3aHHBIX 3TOH IpPyNmofi OcTaTKOB, a TaKxke OT YHC/I2 H HO-
JIOJKEHHS 3JEKTPOHOLOHODHBIX H 3JIEKTPOHOAKUENTOPHHIX 3aMeCTH-
texefi. IIpocrefitnan compsizkeHHasi CHCTeMa COCTOMT H3 a30TpylimH,
CBSI3bIBAIOIIEH GEH30JbHOE SIAPO C OCTAaTKOM apHJHAa [-KeTOKHC-
JIOTHL:

CSHS_N:N-(IZ:?_OH

[TurMeHTH, cofepKallie TaKyl0 CONDPSXKEHHYIO CHCTEMY, OKpa-
1IeHH B JKEJTHIA 1BET, TaK KaK MOrJIOHIEHHEe NPUXONHTCS Ha KO-
POTKOBOJIHOBYI0 0G/1acTh BHAMMOrO CHeKTpa. Baxmedilimm mpen-
CTABHTEJIEM 3THX IIMTMEHTOB fBJsieTci I[IMITMEHT XKeJaThHH
CBETONPOYHHIH:

NO2  Ho

y/
H3C NZN—C\/CONH@

[Mosnyyator ero coueTaHHEM [AHAa30THPOBAHHOrO 3-HHTPO-4-aMH-
HOTOJIyOJIa C AHHMHAOM aleToyKcycHofi Kucaorhl. Ou HMeer Ha-
CHIIEHHBH XKenThiil 1BeT. OT/HyaeTcss HCKJIIOUHTENBLHO BBICOKOH
cBeToCTOMKOCThIO. Haxoant npuMeHeHHe B JIAKOKPAcCOYHOH Ipo-
MBIIJIEHHOCTH, TOnurpaduy, NPOM3BOACTBE LBETHHIX KapaHualleH
H IDYrHX OTpacisXx.

B Tom cayuae, korma asorpymma cBsi3biBaeT G€H30JbHOE SAAPO
¢ HadTaJIHHOBHM, BO3HHKaeT 06oJiee CJI0KHAs CHCTEMa CONpPSXKEH-
HBEIX JBOMHBIX CBfA3efl, YTO MPHBOAMT K CJABHI'Y [OIVIOHIEHHst B
JJTMHHOBOJTHOBYIO 0GJ1acTh CIIEKTpPa, a NMHICMEHT NpHOGpeTaer OpaH-
>Kephle W KpacHble nBera. Hanpumep, ITurmenT anmii, moay-
yaeMblil CcOYeTaHHEM [HA30THPOBAHHOTO 3-HHTPO-4-aMHHOTONYONIA
¢ f-HadTOIOM, HMEET CTPOEHHE:

0, HO

N
HoC~< D-N=N
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Lser nurmenta spko-kpacHblii, OH WMeNOYe- H  KHCAOTOCTOEK
o6nanaer xopomeil armocdepocroiikocTsio. Yacrto BHITyCKaeTcsA (;
HanonHuTeneM — cMecbio BaSOy4 n Al(OH);, xotopee BBOmsiTCS
Ha cTajguu coyeranus. ITArMeHT aiblft WIMPOKO NpHMeHsieTCA ISk
BHyTDEHHHX M HaPYXHBIX HOKDHITHH, B NONUrpaduH, AJA MPOH3-
BOJACTBA KapaHjauled ¥ T. I ,

B Ttom cnyuae, korpa asorpynma coeguHsieT nBa HadranuHo-
BhHIX fAfpa, 00pa3yercsl CJA0XHasi CHCTeMa CONDSXEHHHX CBS3ell
NPHBOAAILAS K IOJYYeHHIO IHTCMEHTOB OYeHb TeMHHX Kpacubn:;
uBe10B. K num otHocures [INTrMeHT 60 P K0, HMeIOWHIT CTPOeHHeE.

N e
Cn=nd D
W/

K rpynie asonurMeHTOB OTHOC
HTCA Tak¥ke 60JblIoOe Y -
THX COeIUHEHHUH. © THET0 Kby

7.2.2. DTanouMAHMHOBLIC NUIMEHTbI

®TanoUHaHUHOBbE NHTMEHTH OTHOCATCA K KJacCy Makporerepo-
IHKTHYECKUX COeIHHEHHH, XPOMOGOpHas CHCTEMa KOTODHIX Xapak-
TEPH3yeTCA HaJlUYHeM 3aMKHYTOH CONPSAMKEHHOH UeNOYKH, COCTOS-
Iied H3 apOMaTHYECKHX HJH reTepoapoMaTHYECKHX OCTaTKOB, CBA-
3aHHBIX IPYr C NPyroM rerepoaroMaMH. B Mosekyaax (bTaJI’OI_[Ha-
HHHOBHIX NUI'MEHTOB XPOMO(OpPHAs CHCTeMa COCTOHT H3 YeThipex
OCTaTKOB NHPPOJa, KOTOPHIE BMECTe CO CBA3LIBAIOMINMH HX YeThHIDb-
Msl atOMaMM a30Ta 06pasylorT UIeCTHaAUATHWIEHHHH TIeTepPOLHK
(«Maxpounka») — TeTpazonophHHOBOE KOJBLO u3 YepeRYIOWHXCH
aTOMOB yIJlepoja U asora.

AtoMEI 230T2 NHPPOJILHBIX OCTATKOB (<BHYTpeHHHe aTOMbI»)
yJacTByloT B KOMIJIEKCOOOPa3OBaHHHM ¢ MeralJaMH. IIpHMepom
MOKeT CAyXHTb (TalOUHaHHH MelH, WIH IIHTMeHT ronyGok
bTanouHaHUHOBH i

TTurMeHT HepaCTBOPHM B BoZe, MacjaxX, CUHPTax H GO/BIIHHCT-
Be JIPYTHX OPraHHueCKHX pactBopHTelsiX. OCOGEHHOCTbIO ABJACTCS
HCKMIOUMTEJbHAs. CBeTo- H TepMmocroiikocts (mo 500°C), a TakiKe
KHCJIOTO- H IIEeJ0YeCTOHKOCTb. TIpH XJopupOBaHMH  (TalolHaHHH
Menu npuoGperaeT 3e/leHYyI0 OKPacCKy.

7.2.3. AHTPaXMHOHOBbBIE NUIrMEHThI

XpomoGopHasi CHCTeMa 3THX IMICMEHTOB XapaKTepuU3yeTCs Ha/HiH-
€M IIeCTHUNEHHOTO reTepoLMKaa ¢ xByMsi aroMamu asora — N,N’-
JHrHAPONHPA3HHOBOTO KOJbIA, KOHAEHCHPOBAHHOTO C AByMs aHT-
paxMHOHOBHMH SiApaMH. BaxHeidlnM NpeJCTABATE/IEM 3TOH rpyl-
s aBasercss [INTMeHT CHHHEA aHTPAXHHOHOBH i

0
OO s
7 .
N O
O'-. /N
ST
0

[TonyyalorT 3TOT NUTMEHT WENOYHHM NaBjieHHeM [-aMHHOAHT-
paxuHOHA B NPUCYTCTBHH HHTPaTa HaTpus H 0e3BOAHOTO alerara
HaTpus. II0 NPOYHOCTHHIM XapaKTePHCTHKAM HHIMEHT 61M30K K
¢dranouuannny Mexu. Illupoko npuMensercs B JIaKOKPaCOUHOH,
noJurpagpHIeCKol MPOMEILINEHHOCTH H AP.

7.2.4. FTIurmeHTHbiC NaKKu

s moJyuyeHHsl MUTMEHTHEIX J1aKOB HCIOJMBb3YIOT TPH CPYNIE Kpa-
cuTesell: KHCJOTHEE, OCHOBHEE H NPOTPaBHHE.

KHCAOTHH e KpaCHTeJH NPENCTaBasl0T coboil pacTso-
pHMble B BOZe COJH OPraHMYeCKHX KHCJIOT, TIJ1aBHHM o6paszoM
Cy/Ab(MOKHCIOT, pexke — KapGOHOBHX KHCIIOT, HHOr 2 — (peHOJI0B.
B BoxHHX pacTBOpax TaKHe KPaCHTE/IH AMCCOUHUPYIOT C obpaso-
BaHHeM IBEeTHHX aHHOHOB., KOMIEHCHPYIOIIMM KaTHOHOM GoJibllel
yacTbi0 SBJSETCS KAaTHOH HaTPHs, pexe — aMMOHHA. IIurMeHTHHE
JaKd M3 KHCJAOTHHX KpacHuTesled IOJy4YaloT NlepeBOAOM HX B Hepa-
CTBODHMHE COJH Oapus, KaJjblius, CBHHNIA, Mapraiua H Ip. Hanu-
GoJablIuil HHTepeC /A JaKOKPaCOYHOH MPOMHIIEHHOCTH IHpea-
CTaBJSIOT COJH asokpacuTeneid. llperoBas ramMma HX— OT OpaH-
¥eBOro NO KpacHo-puosnerosoro. ITMTMeHTHHE J1aKH M3 a30KpacH-
Tenell (@304aKu) XapaKTepH3YIOTCA HHU3KHUMH CBETO- H XUMHUYeCKOH
cToiikoCTbl0. JlyuuinmMu CBOHcTBaMH 00JajaloT JIaKM Ha  OCHOBE
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Mapranna. B xauecTBe nmpHMepa MOXHO Ha3BaTb C/eXyIOIHe a30-
JIaKH:

™ - — —

so; HO €00~ CO0~

Y s oy
- - .

- COo0~

Nlak kpacHblii 2 CM Nak 6opgo CM

OcHGBHBHE KPacCHTeJH LPEACTaBAAIOT cOGOH PacTBOpH-
Mble B BOJE COJIH OPraHHYECKHX OCHOBaHHiH. B BOXHBIX pacTBopax.
OHH JHCCOLHHPYIOT ¢ 06pa3sOBaHHeM LBETHHX KaTHOHOB. KoMnen-
CHDYIOIIHMH aHHOHAMH OOGBIYHO SBJSAIOTCH XJODHA-, 6HCyabbar- B
OKcanaT-aHHOHBl. [IMTMeHTHHe JaKH M3 OCHOBHHX KpacHTeleit
NOJy4aloT, 3aMeHsAs aHHOH GoJiee CNOXKHHM, BCJENCTBHe Yero xpa-
CHTEJIb CTAHOBHUTCS HePacTBODMMHLIM B BOJe. MOXHO TakXKe XeMo-
cop?npomaTb Kpacuresb pasiHuHHME ajncopbeHTamu. HaubGoab-
IIHd MHTepec NPelCTaBJsfeT OCaxKIeHHe OCHOBHBIX KpacHuTeJeH,
OTHOCAWNHXCA K KJAacCy apHJAMETaHOBHX, TeTepONOJHKHCJIOTaMH,
KOTOpHe TOJy4YaloT Ha ocHoBe nupodochopHoii kucaorsr H;POs
3aMEHOji YacTH HJIH BCEX aTOMOB KMCJOPOJAa Ha OCTaTKH NPYTHX
KHCJIOT, HanpuMep BOJbdpaMoBoi, MonubresoBoil H ap. das moay-
YEHAA J1aKOB OOBIYHO HCHOJB3YIOT CMEMIAHHble TeTepONoJHKHCIO-
Thl,  HallpuMep  (ocdopHO-BOIbGPaMOMOIHOAEHOBYI0  COCTAaBa
H;[P(W;07)4(M0y07),]. LlBetoBas ramma takux KpacHureJjeli: 3e-
JieHHle, cuHHe, pHOMETOBHE.

.Zlaxn (¢anasu) oTnNMYAIOTCSH MCKIAOUHTENbHO BBHICOKOH CBETO-
CTOMKOCTBIO, APKOCTBIO M HAaChINIEHHOCTbIO LBeTa. OHH IPHMeHs-
I0TC B NOJHTPadHH, B NPOM3BOJACTBE XYLOXKECTBEHHBIX KPAacoK,
UBETHHIX KapaHjalled, nJd POCIHCH 1O CTeKAy M T. 0. B KauecTse
npuMepa MOXHO npuBectd Jlak OCHOBHH# roay6oi 3:

+ -

r”“”“@ O

C

a da

I'IporpaBbe MH KpacHTeJNAsaAMH Ha3LBAalOT pacTBOpHUMBIC
B BOJ¢ KpacCHTeJH, cojJiepxKaliue 3aMecTHTeJH, OﬁycnanHBalOHlHe
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CIIOCOGHOCTb MX K KOMIIEKCooOpPa3oBaHHIO ¢ MeraanaMH. FIMenHo
Ha 5TOH CHOCOGHOCTH H OCHOBaHO NOJyU€HHe NHTMEHTHHIX JaKoB
U3 NpoTpaBHHX KpacuTenedl. Hanbosbiiee mpakTHyeckoe 3HaueHue
HMEIT TaK HasblBaeMble xpannigxky Ha OCHOBE OKCHaHTPaxXHHOHO-
BOro KpacuTessi anu3apuHa. [Ipum koMIJjeKcooGpa3oBaHHM asM3a-
pHHa ¢ TakuMu Meraanami, kak Al, Ca, Sn, Ni, Co, Mn, Fe, no-
JyYaloT JaKH KPacHOrO, PO30BOrO H KOPHYHEBOro 1BeToB. Onw
HMEIOT XOPOWIYI0 CBETO- H XHMHUEeCKylo CTOHKOCTb. [IpHMeHSIOTCS
Kpannjaku IJsi H3TOTOBJEHHs XyHOXKeCTBEHHbIX KPacoK, B MOJH-
rpaduy, a TakXe B NPOM3BOACTBE Mac/sfHbHIX KPacOK H HHTpO3Ma~
gedi. B kauectBe npuMepa Kpalllljlaka MOXKHO Ha3BaTb a/JlOMHHHE-
BO-KaJbUHEBHH JaK a/jH3apHHa, UMEIOmMA SPKO-KPAaCHBHIH IBeT ¢
KpacHBHIM CHHeBaTHIM OTTEHKOM.

KoHTponbHbie BONpPOChl

1. KakHe CoegHMHeHHS HA3HBAXT OPraHHUECKHMH nurmentamu? Uem omm or-
JHYAIOTCS OT OpraHMYecKHX KpacHTesleli? UTo Takoe NMHIMEHTHHE JaKH?
2. KakoBo pasnnume B CBo#icTBax H 06JacCTAX NPHMEHEHHS MeXAY opraHuye-

CKHMH H HEOPraHHYeCKHMH NMHTMEHTaMH?
3. Jlafite ofmy0 XapakTepHCTHKy asonmurmeHtaMm. HasoBure mpeicrasutened:

a30MMrMEHTOB H HanmHlInTe HX (GopMyJHl.
4. Hanumure ¢opmyay Ilurmenta roayGoro ¢ranounanuHoBoro. Kakumm ow

o6najgaer cBOACTBAMH, KAK NMOJY4aeTCss H AJIS1 Yero NMPHMeHseTcs?
5. JlafiTe CpaBHUTeNbHYI0 XapPAKTEPHCTHKY CHHHX HeOPraHHYeCKHX H OpraHu-

YeCKHX ITHI'MEHTOB.
6. [IpuBeaute nphmepH ¥ HanHUuTe GOPMYJb MHTMEHTHHIX JIAKOB H3 KHCJIOT--

HEIX Kpacureleil. KaKOBH HX OCHOBHHle CBOMCTBA H 00JacTH NMPHMEHEHHS?

7. Kagumu cnioco6aMH MOXKHO HOJIYUHTb NMHIMEHTHhle JaKH H3 OCHOBHBIX Kpa-
curenelr? [IpuBeguTe mpuMephl TAKHX JAKOB H HamHUIATE HX (QOpPMYJIH.

8. Kakne BuLl 3HaeTe NMUIMEHTHbE JAKH H3 NPOTPABHBIX KpacHTelefi? Hanu-
muTe HX Hopmyan. Kakamu cBoficTBaMH oHH 00JIafaloT H e NMPHMEHSIOTCA?

TNABA 8

NMUFMEHTb] LLEENEBOTO HA3HAYEHMS

K nurMenraM I1eseBOr0 Ha3HaueHUs OOBLIYHO OTHOCAT NHIMEHTHD
JUIsl TEPMOHHAMKATODHHX KPAacoK, CBeTAHIHXCS M Heo6pacTalmux
COCTaBOB. JTH NHTMeHTbl HE BBLINOJHAIOT aHTHKODDO3HOHHBEIX H Jie-
KOpaTHUBHBIX (yHKuMHA B NOKpbITHAX. COOGCTBEHHBIE NHTMEHTHbIE:
cBOficTBa MX MOTyT GbiTh BechMa miaoxuMH. OJfHakKo OHH 06JazarmoT
0cO6bIMH clieludHUeCKHMH CBOHCTBaMH, KOTOpDble H  OHpeJe/siorT
obnacTy MX NpPHUMEHEHHs.

I8 u3roTOBJEHHS XYNOMKECTBEHHLIX KPacOK TaKxke HCHOJb3y-
10Tcs 0cobble nHrMeHTH. OGHUYHO 3TO TePMO-, CBETO- H aTMochepo-
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CTOHKHE IUTMEHTH C onpeleJIEHHbBIMH LIBETOBLIMH XapaKTE€PHCTH-
KaMu,

B nocnennee BpeMda K NIHTMEeHTaM leJieBOTO0 Ha3HaUYeHUSA OTHO-
CAT H NUTCMEHTHl J1s1 aHTHKOPPO3HOHHBIX IFPYHTOBOK, T.€. IIHI'MEH-
TEHI, oﬁ.na;xaroume AHTHKOPPO3HOHHLIMH CBOHCTBaMH. OnrHueckne
¥ JIEKOpaTHBHBIE CBOHCTBA HX MOryr OLITh HEBLICOKHMH.

3.1, TUrMEHTHl ANA TEPMOUHIOWKATOPHDBIX KPACOK

Tepmoundukaroproimu Ha3HBAIOT KpackKH, MeHSIoNHe CBOH LBeT
TIpH BO3AEACTBHH OlNpe/ieNeHHbIX TeMueparyp. Mclnonb3oBanye TakuX
KpacoK naeT BO3MOXKHOCTb NPOM3BOANTb 3aMep TeMIEparyp B Tex
C/1y4yasX, KOrga HpuMeHeHHe OOHIUHBIX CDENCTB TEpPMOMETPHH 3a-
TPYAHEHO MJH HCKJIOUEHO, HallpHMep Ha Bpailaloniuxcs O0beKTax,
Ha M3JeNusAX ¢ GOJbUIMMH NOBEPXHOCTSIMH BO MHOTHX TOYKaX, Ha
U3E/HAX, HAXOASAMMXCSA N0 BbICOKHM HalpSIKEHHEM, H T. .

TepMounnuKkaTopHEE KPaCKH NPUMEHAIOTCA B TeX CJyYasx, KOI-
Ja HeoGXOfMMO GHICTPO ONpPENe/HTb TeMIepaTypy C TOUHOCTBIO He
Gonee +5—10°C. Kpackn HaHOCAT Ha [IOBEDXHOCTb TOHKHM CJIOEM.
Ilpu kpuTHueckolt Temmeparype (reMmeparype mepexoma) Kpacka
PE3KO MEHsIeT CBOH LBeT. ITO H3MEHEHHE LBETa CBS3aHO C H3MeHe-
HHEM XHMHYECKOTO COCTaBa H/H (PU3HUECKHX CBONCTB TEpMOUYBCT-
BHTE/bHBIX KOMIIOHEHTOB KpacKH — IIHTMEHTOB.

OCHOBHLIMH TEPMOUYBCTBHTE/JbHHMH COCIHHEHHSAMH (IHIMeHTa-
MH), HCIONb3YEeMBIMH B TEPMOMHIHKATOPHBIX KPacKaX, SBJSIOTCH:

1) coenuuenus, o6yagalomHe CHOCOGHOCTBIO IpH ONlpereseHHOH
‘TeMIlepaType MepexXOauTh H3 ONHOH KpHCTaNIHuUeCKOH Mopuduxa-
LMK B JIPDYTyI0 C De3KHM H3MeHeHHMeM 1BeTa. K HHUM oTHOcATCA
zsoitubie cond Hg u Ag, Cu m Hg nonucroBomoponHO# KHCIOTH

2) coepuHeHHs, MeHSIOLIHE LBET 3a CYET IIOTEPH KPHCTaJIH3a-
UHOHHOH BOxH. K HHM OTHOCATCS KOMIJIEKCHBIE COeNHHEHHS reKca-
MeTHJIeHTeTPaMHUHa MM mupHiuHaA ¢ conamu Co uaum Ni u np.;

3) coenuHeHHs, MeHSIOMHE IIBET 32 CUET Pa3JOXKEHHS C BBIge-
JienneM raszoo6pasneix npoxykros (COg, NHj, HoO u nxp.) uam 3a
CUeT MOJIHOrO pasjoxeHHd. K TakuM cOoegMHEHHSIM OTHOCATCH
CdCOs, CoNH4POy, 303un u 1p.;

4) cMecb coenHHeHHIl, CIOCOGHBLIX NPH ONPENESEHHOH TeMmepa-
Type 00pasoBHIBATL HOBbIE BEIIECTBA, OTJHYAIONIHECS 0[O IBETy OT
nepsoHavanbHHX. Tak, cMecb MnO,, Ba(OH). u BaNOs o6pasyer
MapraHueBHi 3€JeHbH ITHTMEeHT.

K TepMOMHIHKAaTODHHIM NHIMEHTaM NpPexbABJAIOTCH O0COGEE
TpeboBanus. Tak, u3MeHeHHe LBeTa JONKHO GHTb DPE3KHM H NpOHC-
XOIHTb B y3KOM TEeMIIEPaTyYPHOM HHTEpBaje C JOCTATOYHOH CKO-
POCTBIO. ~

KpoMe TepMouyBcTBHTENIBHBIX COENMHERHHA B COCTAB KPaCOK BXO-
JAT Takke OGBIUHBIE NMHTMEHTHl M HallOJNHUTENH, IpHUeM MepBHe,
€CTECTBEHHO, JOJIXKHH OHITh GeJEIMH.
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HpOMbIHLHeHHOCTblO BHIIyCKAlOTCA TEPMOHHAHMKATODHBIE KPaCKH
B BHIE Ha6op03, pacCuuTaHHBIX Ha OIpPEAEJCHHbIH HHTEpBaaA TCM-

neparyp.
8.2, MUTMEHTDbI ANS CBETALLMXCHA COCTABOB

Ceerawumuca Ha3bBalOT COCTaBbl Ha OCHOBE BeINECTB, o6iaanaro-
IIHX cnOocOOHOCTBIO H3JydYaTb B TeMHOTe cBeT Ge3 3aMETHOrO BhHE-
Jgenus renna. Takoe cBeueHHe Ha3HBaAWOT atomurecyeryuerl. OHa MO-
KeT MOSBJAATHCA TOJBKO BO BpeMsi Bo3GyKueHHs ((b/IyOopecueRiHHu)
HJIH NpPOJOJIZKAaThC HEKOTODOE BpeMs H IocJje HPEKpaIleHHs BO3-
Oyxnenusi (docdopecuenuus). M1 B ToM, H B APYroM cayuae ge-
IIEeCTBO BhIJEJSET CBETOBYIO SHEPrHIO 3a CUET paHee NOIVIOIEHHOH
HM CBETOBOH SHEPrHH HJIH 3HEPTHH APyroro BUAA.

B KauecTBe CBETOCOCTABOB NPHMEHSIOT CEPHHCTHE COefHHEHHs METajOB BTO-
polt rpymnu (Ca, Ba, Sr, Zn, Cd). B alcosoTHO uYHCTOM BHAe 3TH BellleCTBa
ceeT He H3jyuyawr. J{a1s Toro 4TOGH OHH NpPHOGPEJH CHOCOGHOCTh _CBETHUTHCA,
K HHM XOGaBJSIOT OYeMb MAJO€ KOJMUeCTBO Merajna-akrusaTtopa (Bi, Cu, Mn,
Ag). KonuuecTso Merasja-akTuBaTropa xojeGrercs or 0,05% (ana wmenm) no
0,2% (nn1a mapranuma). Meraasi-akTHBATOp BHeApsieTcs NMPH NPOKAJHBAHHU B KpH-
CTAJTMUECKYIO PElETKY OCHOBH M pacnoJjiaraercss B Mexayysausx. Ilpm o6aywe-
HHH TAKOTO COCTaBAa CBETOM ATOMHl METAaJiia-aKTHBATOpa BEXYT Ce0Of Kak «aJjiek-
TpPOHHbIE JIOBYIIKH», NOIJOMAs CBETOBHeE $OTOME H NepeXoxs B BO3OyXueunoe
cocrosinne. [locienyomufi BO3BPaT B OCHOBHOE COCTOSIHHE CONPOBOXKIAeTCA H3-
JydeHHeM CBeTOBOH sHeprud. CBerococTaBH ONHCAHKOTO THHMAa 06MazaT ompeje-
JIGHHOH NpPOJICJIXKHTEIbHOCTBIO CBeUeHHS INoc/e HpPEeKpaIeHHusl BQSGy}KueHuﬂ. Ta-
KHEe CBETOCOCTAaBhl HA3HBAIOTCA CBETOCOCTABAMH BPEMEHHOTO AeHCTBHS.

CperococTaBH, 06JafalllHe CIOCOGHOCTBIO CBETHThes Oe3 TpeJBapUTEsbHOTC:
BO36YXKAEHHS NPAKTHUECKH HE3aTYXalOIIHM CBEueHHeM, Ha3HBAKT CBETOCOCTaBa-
MH nocTosigHoro paefictBHsi. CBeUeHHe HX OCHOBAHO Ha SBJCHHH CUUHTUAAALUL,
T. €. CBeUEHHE MPOHCXOAHMT NOj jeficTBHEM C-4AaCTHIL NPH PAAHOAKTHBHOM pacma-
ne. B kauecTBe pajgHOAKTHBHLIX BEI[ECTB OGLITHO NPHMEHAIOT CMECh PagHOTOPHS
H Me30TOpHSl, B KAayeCTBe OCHOBH, B KOTOPYI0 HX BBOJSAT, — CYJbHA IMHKA.

OcobOuiM ciyuaeM (GJyopecueHlHd sBJasercs GJyopecueHiUs
IIMTMEHTOB IIOJ A€HCTBHEM JHEBHOTO cBera. TakHe NMHTCMEHTH BBO-
HAATCS B JAHEBHblE (IyOPECIEHTHble KpPacKkH, 06/1aalonue UCKIouH-
TeJbHO APKHM 1BeToM. OHH CNOCOOGHBI He TOJbKO OTpaxaTh 4acTh
Hajaloniero cBeTa, HO M IpeBpamlaTh MOrJOmEeHHyI0 4acTh B BHIM-
Moe H3jyueHNe. B KauecTBe JHEBHHIX (hJYyOPECUEHTHHX NMHTMEHTOB
IPHUMEHSIOT OpraHMYeckHe COefHHEHHs, obOnajalomiye Ccroco6HO-
CTBIO IpeBpamaTh YJabTPadruoseTroBoe H KOPOTKOBOJHOBOE H3jyue-
HHe B AJHHHOBOJHOBOE.

Caersmyecs cocraBhl BceX THIOB NPHMEHSIOTCS IJ1aBHBIM 00pa-
30M AJiA CHTHAJBHBIX IeJefl B pa3JHYHBLIX OTpaciaaX NPOMBIIJIEH-
HOCTH. :

8.3. MUIMEHTHI N9 HEOBPACTAIOLUUX COCTABOB

Heo6pacralomue cocraBbl cayxKar JJs 3aMIMTH NOABOJHLIX yacTeRr
CynoB, NIaByyHX JOKOB H IOPTOBHIX COOpPYyXeHHMH OT ofGpacranus
Mopckofi ¢uiopolt u paynofi. O6pacranue NONBOAHBIX yacTeH Cyjpo0B:
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#HanocuT 6osblIoR ymiep6 CyAOXOACTBY, TaK Kaxk NPHBOJUT K yMEHb-
LEeHUI0 CKOPOCTH KOpabsis, CHJAbHOMY yBeJHUEHHIO Pacxoia TONJIH-
'Ba .M BHI3HIBAeT HEOOXOXMMOCTb YacCTOH NOCTAHOBKM CyAH2 B JOK
JAJS €ro OYHCTKH.'

Ob6pacranue NOBepXHOCTel, OKpallleHHBIX KpacKaMu, cojepXa-
1UMH MPOTHBOOGpACTAIOHIHE COCTaBbl, HAUHHAETCS 3HAUHTEJbHO
TI031Hee W OpOTeKaeT He TaK MHTEHCHBHO, KaK oOpacTaHHe HeOKpa-
1eHHbIX nosepxHocTedl. JleficTBHe HpOTHBOOOpACTAIOHMIHX COCTABOB
-00yCJIOBJIEHO HAaJHYHeM B HHX TOKCHYHHIX BeHIECTB, KOTODHE BHI3bi-
‘BalOT rufesib PACTHTEJbHBX M XKHBOTHHX MHKpoopranuamos. Hau-
-00Jiee NefiCTBEHHBIMH $f[aMH SBJSIOTCS COeJHHEHHMS PTYTH, MeH,
‘0JI0Ba, rajoreHMpoOBaHHbIE apoMaTHUecKHe coeiuHenusi. Hampumep,
Menp y6GHBaeT HpoOCTellIHe BOJOPOC]H YyXKe MNPH KOHIEHTPALHH
1.10~% r/1, a pTyTh OKa3biBaeT TaKoe XXe JeHCTBHE NPH KOHIIEHT-
pamuu 1-10-¢ /.

ITurMenTHl, cofepKaiue PTYTb H Melb, JOJNXKHH 06JajaTth CHo-
-COGHOCTBLIO NMePeXOJUTh B HOHHOe cocTosinHe. UYallle Bcero npuMe-
HSIOT OKCHAbl PTYTH, MEXH M POXAHUJ MelH. DTH COeJHHEeHHS BCTY-
Tal0T BO B3aMMOJeHCTBHe C XJODHAOM HATpHA, COJepXKallHMCA
B MOpCKO#i BOe, H o6pasyior asoiinbe cosn tuna 2NaCl-HgCly,
6NaCl-3HgCly- CuCl;. 3t conn pacTBopsiloTcs B Boje ¢ 06paso-
BaHHeM CBOOOJHEIX HOHOB PTYTH M MeJIH.

B nacrosimee BpeMs B HeobpacTraloHiye COCTaBbl KpOMe yKasaH-
HBIX COEeJHHEHHMH BBOASAT COeJHHEHHS MBIIIbAKA, IHHKA H JADPYTHX
METaJlJIOB, a TaKXe OpraHHUYeCKHe COeJHHEHHs (HalpuMmep, OJIOBO-
-OPraHHYecKue).

'8.4. MUrMEHTbI AN AHTUKOPPO3UOHHLIX FPYHTOBOK

T pynroskamu Ha3bIBAIOT TMHTMEHTHPOBAHHBIE JIaKOKDACOYHblE Ma-
‘TepHaJibl, KOTODble HAHOCAT NEPBLIM CJIOEM Ha  NPENBAapPHTENbHO
TIOArOTOBJIEHHYIO TOBEPXHOCTb MeTaJsa. VIMeHHO 3TOT cjo (rpyHT)
HECeT OCHOBHYIO OTBETCTBEHHOCTb 32 aHTHKODPO3HOHHYIO 3aIlHTYy.
TlurMeHTH, BXOASIIYE B TaKHe PPYHTOBKH, JOJNXKHbLl aKTHBHO BJIMSATDb
"Ha KOPPO3HOHHBIE NPOLECCH, NPOTEKalollHe Ha TpaHHIE MeTasl—
TLIEHKA.

K aHTHKODpPO3HOHHHM OTHOCAT HECKOJIBLKO THIIOB IHI'MEHTOB, Me-
XaHHU3M 3allHTHOrO JefCTBHSI KOTOPHX pasnnueH. Huxe npuBOAMT-
‘CSl HX KpaTKas XxapaKTepHCTHKa.

XpomaTHble MHIMeHTB. K HHM OTHOCATCA XpOMAaThl
Kanbiusi, Kaaus-0apus, IHHKA, CTPOHUHUA B OapHs, a TakXe CHJIH-
KOxpoMaT CBHHLA. OCOGeHHOCTBIO MePeuHCIEHHbIX COeJHHEHHH fB-
JieTcs MX YacTHuHAs pacTBopuMoctb B BoZe (ot 0,003 r/n mns
«CHNTUKOXpOMaTa cBHHua X0 14,7 r/n pns xpomara Kaabuus). B pe-
3ynbrare o6pasylorcs xpomar-uoHbl CrO42~, auddynmupyomue
X NOBEPXHOCTH MeTaJjJa M paclmpsiomue 006/1aCTb NACCHBHOTO CO-
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CTOSIHMA CTAJHY 32 CYET [OBBbIUIEHHMS 3JEKTPOAHOrO IOTEHIHAJa
u pH.

@®ocparnbe nurMeHTH. K HEM oTHOCcATCS (hocaTe Xpo-
Ma, UMHKa, Mapranua, XeJje3a M ajioOMuHHSA. B nHacrosmiee Bpems
OHH NOJNY4YaloT BCe GOJblllee NpuMeHenHe. MexaHM3M HX NpOTHBO-
KODDO3HOHHOTO JeHCTBHS BKJIOYaeT JHCCOLMALMIO IOJ HEHCTBHEM
BOJIbl, NDOHHKIIEH B NOKPLITHEe, H 06pa30BaHHE KOMIIJIEKCHOH KHC-
JOTH. 3Ta KHCJOTa HJH ee KOMIUIEKCH € IIIEHKOOGDa30oBaTeseM
pearupyior ¢ MOHaAMH 3KeJjesa 3anlHiIaeMol I0BepXHOCTH H 06pasy-
10T CTaOHJIbHHH, OPOYHO yAep:KuBaeMBl KOMIJIEKCHBIH HHTHOHTOD
KOPPO3HH.

IMurMenTH ocHOBHOTO XapakTepa. K TakuM nurMes-
TaM OTHOCSITCSI CBHHIOBble H LIMHKOBHE 0ennna, niaoMmbaT Kajblud,
KapOOHaTHble HANOJHHTENH H HEKOTOpble Jpyru€e. Bee atu coenune-
HHSI MMEIOT HIeJOYHYIO BOJHYIO BBITAXKKY, UTO pacumMpsier o6jacthb
[HACCHBHOTO COCTOSIHHSA XeJje3a.

I[Mopomxu MerananoB. JI1d aHTHKOPDO3HOHHBLIX TPYHTO-
BOK YaCTO HCIO/b3VIOT LUHMHKOBYIO IbJIb H CBHHIOBHH NOPOUIOK.
Ivex M CBHMHel HMEIOT 3JIEKTPOXMMHYECKHH NOTEHHHA/ HHXKe, ueM
HOTeHIHaJ Xeje3a, I03TOMY B Nape C HHUM BBLINOJHAIOT POJb aHOAA
H pacTBODHIOTCS B IpOIEcCe 3KCOayaTalHH NOKpbiTHA. Takaa 3a-
HIHTa HasblBaeTcs nporextoproli. KpoMe TOro, B OPHCYTCTBHH IIHH-
Ka H CBHMHLA HJeT H NACCHBAIH CTAJH 32 CUET NOAIleNaynBaHHA.
CBHHUOBBLIH NOPOIIOK TakXe OGnafaer GOJbUION aKTHBHOCTLIO IO
OTHOUIGHH!O KO MHOTHM KODDO3HOHHBIM areHTaM, HalpHMep K KHCJIO-
pony, cynbdaT-HOHaM, XJopua-HoHaM H Ap. C HuMH OH 0Opasyer
[pOYHbIE HEPACTBOPHMHE COEIMHEHHS, UTO OOYCJOBJMBAET NOBHILIE-
HHE 3aMIUTHLIX CBOHCTB NOKPBITHH.

8.5. NUrMEHTbI Ang XYROMECTBEHHBLIX KPACOK

OpfHEM H3 OCHOBHBIX CBOMCTB XYHOXKeCTBEHHBIX KpacOK, OTJIHYAI0-
HIHX HX OT OOBIUHHIX, IBJAETCA HX NOJIOBEUHOCTb B NPOM3BENEHHAX
XKHBONHCH B TeUeHHe IJHTEJNbHBIX CPOKOB, HCUHC/AseMbIX MHOTHMH
JIecATHJCTHSIMH H JaXe crojerusiMd. Hekoropoie T1pe6oBanus,
npelbABAseMble K TaKHM KpacCKaM, HOCAT creuHgpuyeckuil xapak-
Tep, 3aBHCAHINHA OT TOro, K KaKOMy BHIY TE€XHHKH JXHBONHCH OHH
OTHOCSTCA. OCHOBHBIMH BHIaMH XyAO0XeCTBEHHBIX MarepHaJos,
BbIIyCKaeMHX NPOMBIIIJIEHHOCTBIO B HACTOsIlee BpeMs, SABJSIOTCA:
CyxHe NHIMEHTH, I'yalllb, aKBapeJab, TeMIepa H MacJ/sHble KpacKH.
Huxe npuseieHa KpaTkash XapaKTE€PHCTHKa 3THX MaTepHaJOB.

Cyxne nHrMeHTH. K HAM npefbaBiasioTCa chleaywooiuipe TpeGOBaHHUSA.
IlBer poJsikeH COOTBETCTBOBAThL 3TaJOHY (B MacjsHOH Hakpacke Bu3yasbHo), Co-
IepXKaHHe BJIArH He JOJIKHO npeBsimiars 5% (macc). [ucmepcHocTs AOJIKHA
6ulTh BbICOKOH: Ha cHTe ¢ 10000 oTBepcTHii/cM? OCTATOK He AOJIXKEH NpeBHIIATh
0,5% (macc.). CoznepXanne BOZOPACTBODHMHX cOJiel koJjebierca oT 0,2 po
1,0% (macc.), npH 5ToM peakIHs BOJHOM BHITAXKKH HOJXHa ObTh HEHTpaJibHOR
uWid cha6omeouHol, CBeTOCTOHKOCTh NHIMEHTa OINpeAe/sieTcsl XHMHYECKHM CO-
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CTaBOM H CTpyKTypo# nurMenta. OHH MOTYT OHITh cBeTOCTOAKHMH (0003HAUAIOT-
csl ##) M CPeJiHeCBeTOCTOAKHMH (0003HAYalTCA *).

Bunyckaiorca MHTMEHTH NPHPOAHHE H CHHTETHYeCKHe. [IpHpOjHHE H OCHOB-
HOM IIpEe/ICTaBJeHH 2KeJe300KCHIHBIMH IHTMEHTAMH, TAKHMH KAaK OXpHl, CHeHHl,
mapchl, yM6pa u ap. M3 cHHTeTHYeCKHX NHIMeHTOB Ham6oJee IIHPOKO H3BECTHBE
IHHKOBHlE OeMusia, CTPOHUHAHOBAS XeaTasg (CTPOHUHEBHfi KPOH), KaAMHA Xej-
THA, OpaHXeBHA H KDAacHHHA, OKCHA XpOMa, H3yMpyJAHas 3eJleHb, MHTMeHTH Ha
ocHoBe Ko0ajbTa, yAbTPAMapHH H Ap. a TakXe pa3jHuHble yepHH (BHHOTpamHasd,
HepCHKOBas, KOCTb XKKeHas). KpoMe HeopramHyecKHX NMHT'MEHTOB HAaXOAST IPHMe-
HEeHHEe M OpraHHYecKHe, B OCHOBHOM IHIMEHTHHE JakH (OCHOBHHle H NPOTPABHHIE).

Macnanue xpacku jpenarcd Ha coGCTBeHHO XYNOXECTBEHHHeE H Ha
KPAacKH JJ11 3CKH3HHIX H AeKOpaTHBHO-H300pasurenbHux pabot. Ilepsule oTamua-
IoTca GoJiee BLICOKHMH IOKa3aTeJIMH IO CPAaBHEHHIO CO BTOpHIMH. [lJa HX H3ro-
TOBJIEHHS] HCIOJb3YIOTCA MHIMeHTH C HAHIYYIIHMH MOKA3aTelsiMH.

Temnepa. 3rtor BHAL KpacoK TOTOBHTCA Ha OCHOBE BOJXOMAac/sHOR
(An4HOM, Ka3eHHOBOH HJM CHHTETHUYECKOH) SMysbCHH. [lJIsi HHX MOTYT OHITh HC-
NOJIb30BaHH 06K NepedncleHHble Bhlle MHIMEHTHL.

AKBapeJsb—KJeeBas Kpacka, NpHMeHseMas AJIa XyAOXKeCTBEeHHOA H mpo-
eKTHO-apXUTeKTypHOH xmupomucH, rpaduueckux pa6or u T. n. OTIHYHTEJBHHIME
0COGEHHOCTSIMH aKBapeJH SBJAKTCA ee MPO3PAUHOCTb, YHCTOTA H SAPKOCTb TOHA.
J1s1 M3roTOBJIEHHS aKBapeJH HCHOJb3YIOTCS JECCHPOBOUHEIE HJM IOJYJECCHPOBOY-
Hhle TIHTMEHTHl YHCTHX H SIPKHX TOHOB.

IF'yampb, Kak u axpapesb, SIBIfeTCS KJeeBOH KpacKoH, HO HMeeT XOpollyio
YKpHIBHCTOCTb. ['yallb nmpHMeHseTCSl A/l XyJOXKeCTBeHHHIX H NJAKaTHHX paboT.

KoHTponbHble BONP OCHI

1. Kakue rpynmnul mHIMeHTOB LEJEBOIO HasHaueHHs1 Bul sHaeTe?

2. JlafiTe KpaTkylo XapakTepHCTHKY HHI'MEHTOB, NpejaHa3HaueHHHX IJa Tep-
MOHHJHKATOPHEIX H XYAOXKECTHEHHHX KDACOK, CBETAIIHXCA H HeoOpacTaloIIHX CO-
CTaBOB.

3. Kakne murMeHTH MOIYT HCHOJb30BATbCA B AHTHKOPPO3HOHHHIX TPYHTOB-
kax? KpaTko OnulIHTe MeXaHH3M HX NPOTHBOKOPPO3HOHHOIO AefiCTBHS.

TNABA 9

OXPAHA TPYHAA, TEXHMKA BE3ONACHOCTM M 3ALLMTA
OKPYXAIOLUEHA CPEALI NPM NPOM3BOACTBE NMIMEHTOB

B npouecce nNpou3BoACTBa MHIMEHTOB M HaNOJHHTENEH HEOOXOTHUMO:
co6J07aTh Olpeje/ieHHbBe MePhl NPEJOCTOPOXKHOCTH AJS  3aMIUThE
pabouero mepcoHasa H MNpejoOTBpAIICHHS 3arpsA3HEHHs OKpyXKalo-
HieH cpegbl.

Bce nurMeHTH M HaNONHHMTEJH NpPEACTaBAAIOT ONpeeJIeHHYIO
OIIACHOCTD A/ 340POBbS NIOAEH, TAK KaK CKJIOHHH K CHJBHOMY IIH-
JIEHHIO H3-3a2 BBHICOKOH creneHu jgucnepcHoctd. C HaubGOJbIIHM M-
Ne00pa30BaHMEM CONpAXKEHH Ollepaluu TepMHUecKodH o6paboTky,
CYUIKH, H3MeJbUEHHS, TPAHCIOPTHPOBaHMUA H ynakoBKH. Mcmonbsye-
MOe AJA 3THX Oollepaluil 060pynOBaHHe JOJXKHO HMETb MECTHYIO:
BEHTHJALHIO AJA OTCOCAa M yJNaBJHBAHUA NBIIM M3 pabouel 30HHL
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Kpome TOro, B NpOM3BOACTBEHHOM IIOMEHIEHHH JOJKH2 OHTb
pesycMOTpeHa o6nias NMPHTOYHO-BHITAXKHAA BEHTHJALHS.

HOas cEuxenus neleo6pasoBaHHs BecbMa 3dQeKkTHBeH G-
HIMHT-TIPOLECC, MO3BOJIAIOMINA HCKJIOUHMTB TaxHe OlepauyH, Kax
CyIIKa H M3MeJbueHHe.

Ocobyio ollacHOCTb IpejACTaB/feT NblJIb TOKCHUHBIX NMHIMEHTOB.
Hau6oabiiei TOKCHYHOCTHIO 00J127a10T CBHHEICOAEPKANINE THTMEH-
TH (CBMHLOBHIe Oesnusa, CBHHLIOBHIH CYDHK, CBHHIOBHE KDOHa
H 7Ap.), XpOMaTrh BceX METaJJIOB, OKCHAB XpOMa, KajMHeBhHle H
pPTyTHble OUrMeHTH. Tak, mpegenbHO JONYCTHMAs KOHUEHTpPaIHs
CBHHLOBHIX IIMTMEHTOB B BO3xyxe cocrasaser 0,01, a kaaMueBHX —
0,2 mr/m3.

Hna npenorBpamieHHsl OTpaBJE€HMH TOKCHUHBIMH IIMCMEHTaMH
tpebyercs TiiaresnbHOoe coOJIOfEHNEe JTHUHOH THTHEHH H 00dA3aresb-
HOe HCIONb30BAHME CPEJCTB MHAMBHAYAJbHOH 32HIHTHL

ITbinb HEKOTOpHIX NMHTMEHTOB (XKese3Hass Ja3ypb, TEXHHYECKHH
yraepoa) Moxer o6pa3oBaTb B3pHBOONACHHE CMECH C BO3IYXOM.

B npomsBojcTBE NHIMEHTOB B KauyeCTBE CHIpbSl HCIOJbL3YyeTCA
6onbiIOE KOJHUYECTBO OKCHAOB H COJIefi METasj0B, MHOTHE M3 KOTO-
phux sBasiorcss TokcuunuMH (Pb, Cd, Cr u 1.1.). Pabora ¢ HUMH
Tpebyer coOJI0fE€HUA TeX XKe NPaBUJ TEXHHKHM 6e30I1aCHOCTH, YTO
H npu pabore ¢ TOKCHYHBIMH NHrMeHTaMH. KOHUEHTpHpPOBaHHEIE
KHCJIOTHl H pe¥Xe — ILeJIOUH, IpHMeHsieMble B [IPON3BOACTBE NHTMEH-
TOB, TaKXe NpeJCTaBJAIOT ONACHOCTb, H IpH pabore ¢ HUMH HeoO-
X0ZUMO cobaiofeHHe OOHICIPUHATHIX MNpaBHJ TEXHHKH Oesomac-
HOCTH. .

Orx0jaMH T1NpPOM3BOJACTBZ NHTMEHTOB  fBJIAIOTCSA  Ta30BHIE
BEIOpOCH], CTOUHEIE BOAHI, WIJaMbl H Ap. I'a30BHle BEHIODOCH MOryT
cojep:Kath 3HAUUTEJbHOE KOJHYECTBO IBIIH HCXOIHOTO CHpbSl MJIH
nurMenToB. s IpeoTBpamnieHHs 3arpASHEHHs OKpyXKalolleHd ar-
Mocdepbl ra3oBble BEHOpPOCH OUHILAIOT, HPOIYycKas depe3 CHCTEMY
LUKJOHOB ¥ (UIAbTPOB. B OTpesbHBEIX caydyaax BHIGPOCH, cozepxka-
HIHE TOKCHUHHE rasbl (HalpHMep, OKCHAH a30Ta), I[O0ABEpralT
creunanbHOH OUHCTKE OT HHX.

Kucarle n mesnounble CTOYHBIE BOJHI HEHTpAaH3yloT mepen cOpo-
coM B BojoeMH. Kpome TOro, B CTOUHHIX BOJaX MOTYT COJEpKaTh-
Csl MOHBI TAXKEJHX METaJJOB, 3arpa3HAlomHMe BogoeMul. Jas mpesn-
‘OTBpANIEHUs 3arpsA3HeHHs CTOUHHE BOAH IOJBEPraioT OYHCTKE Iy-
TEeM [epeBOZa MHOHOB THAXKEJBIX METaJJOB B HEpPacTBOPHUMEHE
COeMHEHHS ¢ HocjeayiomuM ¢unbrpoBanuem. Ilpenenbso nomycru-
Masi KOHLEHTpaUHsl B CTOUHHX BOjax, Hanpumep, umonos Pb, Cré+
cocrasaser 0,1 mr/m3.

Jas yMenblieHus o6Hiero o6beMa CTOYHHIX BOJ H  CHHIKEHHS
norpebJenusa cBexel BOJAH HEOOXOAUMO CTPEMMTLCS K MakKCHMaJb-
HO BO3MOXKHOMY HCIOJb30BaHHIO CTOUHBIX BOj (Hocje HMX HeHrpa-
JIM3alUMH M OYHCTKH) B IOCAEAYIONIUX LHKJAaX IPOH3BOACTB, HallpH-
Mep A/ NPOMBIBKH, OXJIaXKAEHHS H T. A.

23+ 355




Mlnamb, Kak npaBuJo, NpeACTaBaAOT co6off HenpopearupoBas-
1Iee HCXOJHOE ChIpbe ¢ NPUMEChI0 Pa3JUUHBIX coeauHeHHi. B ouenn
pPelKuX cayyasix HIJIaMBl MOTYT OBITb HCHIOJIB30BAHKI B APYrHX HPO-
H3BOJCTBaX; OOLIYHO HX cOpacHBaOT B OTBAJ.

Pazpgen Ik

NMUrMEHTUPOBAHHDIE
JIAKOKPACOYHBIE MATEPHUAITDI

OcnoBHas yacTb BHIYCKaeMOH JIAKOKPACOUHOH IIPOMBINIJIEHHOCThIO
IPOAYKIHH — 3TO NMATMEHTHPOBAHHbIE JaKOKPACOUHBIE MaTepHaJbl.
Onn mMpoKO HCHOJB3YIOTCA B TAaKHX OTPAc/AX NPOMBILIJIEHHOCTH,
KaK MauIHHOCTPOCHHE, paiHO3JEKTPOHHKA, aBHAUUA H CyHOCTpoe-
HHe, NPOMBIUIIEHHOE H JXHJIHIHOE CTPOMTENbCTBO, KOCMHUECKas
TE€XHHKa M IPOHM3BOJCTBO TOBAapOB HapOJHOrO mnorpebiaeHuss H Hp.
WnTencnBHOE pa3BHTHE HapOJHOTO XO3AHCTBA BHI3HIBaeT HEOOXOIH-
MOCTb yBeJHUeHHs o6bemMa APOH3BOJCTBA MUIMEHTHPOBAHHHIX JaKO-
KPaCOUHBIX MAaTePHaJOB ¢ YJYYUICHHBIMH KaueCTBEHHHIMH IIOKa3a-
tensamu. Jlas peuienus 31oft npobseMbl HEOOXOXHMO 3HAHHE TEODHH
H NPaKTUKHM NUTMEHTUPOBAHUS JAaKOKPACOUHBIX MaTepHaJsOB.

IMurMenTHpOBaHHBIE NAKOKpacOUHblE MaTepHaJbl NPENCTaBAAIOT
co60H CJIO0XKHBIE MHOTOKOMIOHEHTHHE KOMIIOSHIUOHHBHE CHCTEMBL.
B ux cocraB BXOJAT: onMroMepH (HOMEMEDHI), MHTMEHTH H HamoJ-
HHTeNH, PacTBOPUTENH M pa3baBuTeNH, a TakXe pas/uyHble 106aB-
KH CIIeNHaJbHOTO Ha3HAUeHHA (CHKKATHBB, NJacTHGhHKATODHI,
TTAB u gp.). CBoficTBa NMIrMEHTHPOBAHHBIX JIAKOKDACOUHHIX MarTe-
PHaJIOB M NOKPHITHH Ha HX OCHOBe ONpeJensoTCs raBHHM o00pa-
30M CBOHCTBaMH OJIMTOMEPOB (NOJHMEPOB) H NHTMEHTOB, a TaKXke
XapakTepoM HX (H3MKO-XMMHUECKOro B3ammojeHicrsudA. JIpyrue
KOMITOHEHTH TaKx&Ke MOTryT OKa3hBaTb CyHIeCTBeHHO€ BJHAHHE Ha
peosiorpueckne CBOHCTBa MaTEPHAJOB, NPOLECCH HX OTBEPKICHUS
(o6pa3oBaHua NOKDPHITHA) H IKCIyaTallHOHHBIE XapaKTEPHCTHKH
HOKPHTHS.

TIHrMeHTHPOBAHHbBIE JIAKOKPACOUHBIE MATepHAJH HPHHSATO KJacCHOHUHPOBATH
0 THNY OCHOBHOIO OJIHTOMepa (NmOJHMepa), BXOASIIEro B ero cocras. Hanph-
Mep, MIHPDOKO pacnpocTpaHeHH riHdraneBule (I'®), nenradpranessle (I1P), smo-
kcupunle (1), moauyperanosue (YP), kpemuufiopranndeckne (KO) u npyrue
MaTepHaJbl.

356

B saBHCHMOCTH OT TOTO, AJS KAKOTO CJOS JIAKOKPACOYHOrO HOKPEIHA Mpen-
Ha3HavyeHLl NTHTMEHTHPOBAHHbIE MaTepHa/bl, X AENAT HA 5MAJH H KPACKH (B TOM
YHCJI€ BOAO3MYJLCHOHHBHE H HOpPONIKOBHE), TPYHTOBKH, IINAT/IEBKH H T. I

OKCryaTanHOHHEeE XapAKTePHCTHKH NMOKPHTHA 3aBHCAT OT cocTaBa o6pasyo-
IHX HX MHTMeHTHPOBAHHHIX JAKOKPACOYHHIX MarepHanoB. Ilostomy nocienHHe
Pas3/HYAlOT H MO Ha3HAYeHHI0 NMOKPHITHA. Hanmpumep, BHITyCKalOT MaTepHAJH IJst
at™Mocdepo-, BOAO-, XHMHYECKH CTOAKHX, CNeNHAJbHbHIX H APYTHX MOKPHITHA.

B coorBercrBHn ¢ TOCT 9825—73 kaxkpoiff Mapke IHIMEHTHPOBAHHOTO JIAKO~
KPacOYHOTO MaTepuasia NpHCBaHBaeTcst GykBeHHHHA H uppOBof HHAEKC. BykBeH--
HHIA HH/JEKC YKAa3HBAaeT Ha THI OCHOBHOTO OJIHTOMepa (moJiHMepa) B COCTaBe Ma-
TepHana. lndpoBolt unpekc GoJee ciaoxkeH. IlepBas pH¢pa ykashiBaeT HA Ha3Ha-
yeHHe MartepHaja. [ns 3Majefl H KPacok — 3TO YCJIOBHS 3IKCINIYaTallHH HOKpH-
tufi. Hanpumep, armocoepocrofixue — 1, BopocTofixne — 4, TepMocTOfiKHe — 8.
H T. n. Jlas rpyHTOBOK mepBuM B nH(poBoM HHAeKCe CTOHT 0, Ans MINATIEBOK —
00. OcranpHHe nupphl B HHAeKCE 0003HAUAIT HOMEP pPeUenTyph.

Hanpumep, raudranesas rpyHTOBKA, H3roToBJeHHas Mo penentype Ne 20,
uMeeT uHpexc 'P-020; amokcupnast aTmocdepocTofikas aMajb, H3TOTOBJIEHHAS IO
peuentype Ne 40, umeer HHzekc II1-140; kpeMHHAOprausyecKas TePMOCTOMKas
3MaJlb, H3TOTOBJIEHHAs mo pementype Ne 11, umeer mumekc KO-811 u 1. 1.

Bce nurmMeHTHpOBaHHHIE JAKOKpacOUHble MaTepHajbkl HeJST HA JBe pyMNIhL:
TPaAHIHOHHLIE JKHAKHE H MOPOUIKOBHIE,

Huxe 6yayT paccMOTPeHH HX OCHOBHhEle CBOMCTBA, TEOpPETHYECKHE OCHOBH H
TEXHOJIOTHS MOJyYeHHS.

rntABA 10

HUAOAKME NTUTMEHTUPOBAHHBIE NAKOKPACOYHBIE MATEPUAJIbI

10.1. OCHOBHLIE CBORCTBA

10.1.1. CrabunbHocTb

JKujgkne MHrMeHTHPOBAHHBEIE JIAKOKpPACOUHbIE MaTepHaJbl HpeicTas-
JAI0T co60f BHICOKOKOHILEHTPHPOBAHHbIE MUKDPOTETEPOreHHbIE CHCTe-
MBl. 3TO KOJJIOHZHBIE CHCTeMbl— CycleH3uu. Baknefimmum cBo#cT-
BOM HX fABJAETCH cTabUAbHOCTH, T.€. CeAHMEHTALMOHHAsA H arpera-
THBHAsA yCTOHUMBOCTD.

CeuMeHTaNMOHHAS - yCTOHUHBOCTD IPOABJSAETCS B CHOCOGHOCTH
LHCIHEPCHOH CHCTEMBI COXDaHATb paBHOMEpPHOE pacmpejeseHue ua-
CTHL, QUCIEPCHOH (ha3bl (IHIMEHTH, HAMOJHHTENH) N0 BCEMY
06beMy RUCHEDCHOHHOH cpepbl (cBfA3yollee), T.€. mMpexOTBpamlaTh
o6pasoBaHHe ocajgka.

ArperaTuBHas yCTOHYHBOCTb— 3TO COXPaHEHHE JHCIIEPCHOCTH
TBepaod ¢asn. [lorepa arperaTHBHOH YCTOHUHBOCTH MIPOSBAAETCH
B YKPYIHEHHH YacTHUL 3a cueT HX camnaHud. Takuwe yacTHIIB CTaHO-
BATCA JNOCTAaTOYHO TAXKEJBIMH H BHIIAZAlOT B ocafok. Takum o6pa-
30M, HapylIeHHe arperaTHBHON YCTOHUHBOCTH 0053aTEJbHO BJEYET
3a cob6of NOTEPIO CeNMMEHTAIlHOHHOH yCTOHUMBOCTH.

W3 onmmcaHHOro BhILIE CTAHOBHTCS OYEBHIHHIM, UTO BaXKHEHUIMM
yen0BHeM NONYYEHHSA BHICOKOKaUeCTBEHHBIX NMUTMEHTHPOBAHHEIX Ma-.
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TepHaJsoB ABJSAETCA NpEAOTBpAIeHHE B HHX BTODHUHBIX fBJEHHH
Koazyasayuu U paokysayuu. B mepBoM ciayduae — 3TO ClHIAHHE Ya-
cruy 6e3 mpOC/OHKH KHAKOH (asbl, BO BTODOM —C IIPOCJOHKOH
XKujpkoit ¢aspl. 1 B ToM, u B spyroM cayuae obpasylorcs arpera-
Thl, BbllajjalonlHe B Ocajiok. KoaryasuuoHHEE CTPYKTYpH H (JIO-
KyJne 00pa3yloTcsi CaMONpPOH3BOJBHO. IDTO ABJEHHE OOYCJOBJEHO
TeM, YTO NUIMEHTHDOBAHHAs CHCTEeMa, HMeloHlasi HCKJIYATENbHO
60J/1bIIyI0 MOBEPXHOCTb pa3jena a3 u B pesysbTare 3T0oro 06na-
Jamoniass 60JbIIHM 3anacoOM cBOOGOJHOH NOBEPXHOCTHOH 3HEpruy,
ABaserca repmodunamuuecku Heycrouqusol. CHuKeHHE NOBEPXHO-
CTHOH 3HEPrHH IPOUCXOJHT NPH YMEHbUIEHHH NOBEPXHOCTH pasie-
Ja ¢as, T.e. IPH yBeJHUYEHHH Pa3MepOB YaCTHI, YTO H MPOHUCXOIHT
OpH KOaryJsauud u GJOKyIALHH.

B nopaBnsoomieM GOJbIIMHCTBE CayuyaeB sIBJEHHS KOaryJ/fAlHH
H (JOKYJALHH YacTHi 00DbACHAIOTCA NJIOXOH CMauHBaeMOCTbIO IO-
BepXHOCTH DHIMEHTa pacTBOpaMy IJeHKooOGpasoBaress, OO3TOMY
OpH NPOH3BOACTBE IHTMEHTHPOBAHHBIX MaTepHAJOB B IEepBYIO ode-
peab HeOOXOAHMO czenaTh NPaBHJbHBIA BHOOD OCHOBHBIX KOMIO-
HEHTOB — NHIMeHTa # oauroMepa. CMaunBaeMOCTb IHTMEHTOB H HX
ajgcopOuyoHHas cnocOGHOCTb OMHCAHBI B TN 5.

ArperaruBHas yCcTONUYHBOCTb NUTMEHTHDPOBAHHOH CHCTEMHI MO-
XKeT ObITh HapyUleHa M MO HEJIOMY PANY APYTHX NPHUHMH, HampHMep,
OpH AHCIEePTHPOBAHHH NHIMEHTa B CMECH CBA3YIOMIHX, HPHIAIOMIHX
NOBEePXHOCTH NPOTHBONONOXKHEE 3JeKTpHUECKHe 3apANBl; upe3Mep-
HOM 3HEPTrHYHOM JHCIEPrHPOBAHHH NPH HeJOCTaTKe NMOBEPXHOCTHO-
AKTHBHBIX KOMIIOHEHTOB; JAMCHEPIHDOBAHHH BJaXKHbIX IIHTMEHTOB
B MAaJONOJSIPHBIX MNJeHKOOO6pa3oBaTe/six; HAJHUYHH BOJODacTBODH-
MEIX IIpEMeced B OHI'MEHTax H T. .

OcCHOBHHM CNOCOGOM CTAGHAH3AMME MHTMEHTHPOBAHHHIX JAKOKDACOUHHIX Ma-
TepHAJIOB fABJAsieTcs cTaOmiu3anus, OOYCJIOBJEHHAas CTPYKTYPHO-MeXaHHUYECKHMH
cBoficTBaMu aAcopOuMOHHBIX cjioeB. CTPYRTypa H CBOHCTBA aACOPOUHOHHBIX CJO-
€B Ha NMOBEPXHOCTH NMHUTMEHTHBIX YaCTHI ONpPeJelIsIOTCS XapakTepoM NOBEPXHOCTH
NHIMEHTA H aACOPOLHOHHHIMH CBOHCTBaMM mieHkooGpa3oBatens. Heo6xoammo
YUHTHIBaTbh crneundHUHOCT MX B3amMogefictBusi. He cyuiecTByeT yHuBepCAJbHHX
MHI'MEHTOB, NPHrOAHBIX JJISi IMHTMEHTHPOBAHHs JIOGHIX HJeHRooGpa3oBarenef,, Kak
He CYIIeCTBYET H YHHBEPCaJbHOrO IJIEHKOOOpa3oBaTels, 00eCNeYHBAIIIEr0 MOJy-
YeHHe CTAOHJBHHX JAHCHEPCHH JIOGBIX MHTMEHTOB.

Ancop6uHonHHe coH, 0Co6eHHO B CliyYae 06pa3oBaHHS NPOCTPAaHCTBEHHHIX
CTPYKTYD, OKa3hIBAIOT CTEPHUECKHe HPENSTCTBUSI COMHMMKEHHIO YaCTHL NMHIMEHTOB
10 pacctosHHs 3deKTHBHOrO AeHCTBHS CHI NPHTAXKEHHS MeXJ1y HHMH, a Tak-
e CHHXAaT 3anac NOBePXHOCTHO® OHePrHH, B3auMOjgeficTBYS C AKTHBHHIMH
LeHTpaMH TBepAOH MOBEPXHOCTH dYacTHu. IIpH cOMMXKeHHH YACTHI NMHIMEHTa INpo-

HCXOJIUT NePeKPHIBaHHE AJICOPOMHOHEEX OGOJIOUEK, UTO BEAET K HOBHIIIEHHIO KOH-'

UEHTPALMH NJeHKOO6pa30BaTelst B 30He NePeKPhIBAHHS H BO3HHKHOBEHHIO OCMO-
THYECKOTO DPaCKIHHHBAIOWIEr0 pAaBJeHHS. MakpoMoJeky/H, afcopOHpPOBaHHBIE Ha
TIOBEPXHOCTH NHIMEHTa, COXPaHSOT HEKOTOPYI NOJABHXXHOCTbD YIJIEBOJAOPOJHHX
menel, OPHEHTHPOBAHHEIX B XHAKYKW (pa3y. COnaHxeHHe aacOpOLHOHHBIX CJIOEB,
HX NepeKphiBaHHe TakXe IPHBOANT K CHHXKEHHIO TepMOJHHAMHUeCKOR BePOSITHO-
CTH 00pa3cBaHHsA TeX HJH HHHX INPOCTPAHCTBEHHHX KOHOHrypauuii MaxkpomoJe-
Kya. Be3s nmopBoza sHeprHH H3BHe Takofl Inpomecc He MOXET OCYINECTBHTBCH,
.4 9T0 DPAaBHOCHJBHO HAJIHYMI0 SHepreTHUeCKOro Gapbepa NpH COJHKeHHH YACTHIL,
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Onucandble NPHHLMNH CTaOMIM3alHH YHUBEPCAJbHE H HeE 3a-
BHCAT OT TOTO, B KaKOH Cpeje NHCIEPTHPOBAH MHIMeHT (opraHude-
CKOH HJH BOJHOH).

Hns BomHEIX M BoHOpa3baB/sieMbIX CHCTEM CYHIECTBEHHOE 3Ha-
YeHHe HMeeT TakKKe 3JEKTPOCTAaTHUECKOE OTTaJKHBAHHE 3a CUeT
o0pas3oBaHHs NBOMHOrO 3JIEKTPHUYECKOTO CJOS Ha NOBEPXHOCTH 4a-
CTHI IpH ajcopOuuH HOHOB HJM NJeHKooOpasoBarenel, comepka--
IIHX HOHOTEHHHE Ipynne. dddeKTHBHOE NeHcTBHE 3JEKTpOCTaTHYE-
CKOrO OTTAaJKMBaHHA NPOSIBJISAETCA B Cpelie C BHICOKOH HH3JEKTPH-
4eCKOH POHHI[aeMOCTBIO MPH YCJOBHH JOCTATOUHOH TOJILHHBL NBOM-
HOCO 3JIEKTPHYECKOTrO CJIOf, KOTOpash 34aBHCHT OT HOHHOH  CHJBLL
pacrBopa. BBelieHue 3/JeKTPO/HTA B CHCTEMY OOYCJOBJIHBAET YMEHb~
HIeHHe TOJNHIHHKE ABOHHOIO 3JIEKTPHUECKOrO CJO0f, H, KaK ClelCTBHe,
noreplo arperatuBHoH ycrofiumsocru. I[losToMy K nurMmenTaw,
IpHMEHsIEMBIM B BOJOpa30aBisieMbIX CHCTEMaX, NpeXbABJSAIOTCA
XKecTKHe TpeOOBaHHA IO COZEPIKAHHIO BOJOPACTBODHUMEIX cOJefi.

B HekoTOpBIX Cinyyasx HOPOCTPAHCTBEHHHE CTPYKTYpH, o6paso-
BaHHBEe YaCTHIaMH THTMEHTA UYepe3 NPOCAOHKH AHCTIEPCHOHHON Cpe-
IH (paoKYyAATel), OKa3HBaloTCA nose3HbMH. OHHE NIPHAANOT J1AKO-
KPacOYHLIM MaTepHanaM CTPYKTYPHYIO 8A3KOCT6 (TUKCOTPONHOCTS),
HeOOXOMUMYI0, HanpuMep, AJA NOJYYeHHS BHICOKOKaYeCTBEHHBIX
DOKPHITHH Ha KpymHOrabapHTHHIX H3JeJNusX, H 0COOEHHO Ha BepTH-
KaJIbHbIX NOBepxXHOCTAX. bonee noxpo6HO sABJEeHHe THKCOTPOIHH
Oyner paccMOTpeHO jaJee. _

[MpumepoM noJe3HOCTH (VIOKYNSALHH MOXKeT CIyXHTb H COPAOKYAAYUSR THT-
MEHTOB pa3JHYHOf npHpoAn. Bapbupys COOTHOUIEHHeM H KOJHYECTBOM HHIMeH-
TOB, COCTaBOM }lPICHepCI/IOHHOﬁ cpenhbl, HCIOJb3ys NMOBEPXHOCTHO-AKTHBHLIE Be-
LIeCTBA, MOXHO IOJYYHTb CHCTEMY C ONTHMAJbHBIMH CBONCTBamH. Tak, NPH HHT-
MeHTHpOBaHHH CHCTeMhl CMEChIO XKeJIThiX CBHHIOBBIX KPOHOB H XKeJe3HOH JasypH
HIH r‘o.nyﬁoro q)TaJIOL[PIaHHHOBOI‘O INHIC'MEHTa C Le&JbI0 NOJYYEHHS JIaKOKpaCO'-IHOI‘O
Marepnana 3eJeHOro I1BeTa YyIpaBJisiemas CO(I)JIOKyJIS{IIPIﬂ JaCTHIl ITHIMeHTOB,
CHJIBHO OTJHUYAKWIOUXCS M0 IJIOTHOCTH, jAaeT BO3MOXKHOCTh Hpe}lOTBpaTHTb paC-
CJIoeHHe IO LBETY.

Heoprannueckne nurMeHTH B GOJBUIMHCTBE CBOEM CHJLHO OT-
JHYAOTCA MO NJOTHOCTH OT RHCIEPCHOHHOH cpefibl. B cBA3M ¢ 3THM
yacTO arperaTHBHO YCTORUMBAs cHCTeMa MOXKeT O0Kas3aTbCs celu-
MEHTA[HOHHO HEYCTORUHBOH: NOJ HEeHCTBHEM CHJIbI TSAMXKECTH YacTH-
bl nurMeHroB Oyayr o6pa3oBuiBaTh ocafokK. OpHako Oaaropaps
HaJMYUI0 Ha YacTHHax afAcOpOMHOHHBLIX CJOEB IJEeHKOOOpasoBaress
CHCTeMa JIETKO BOCCTAHABJHBAETCA NPH liepeMelINBaHHH.

CegHMEHTAIHOHHAS YCTOHUHMBOCTL MOXKeT ObITb JOCTHTHYTA
B pe3yJsbTaTe NPOCTPaHCTBEHHOIO CTPYKTYDPHPOBaHHA XKHAKOH RHC-
HEPCHOHHOH cpenrl, T.e. 00pa3oBaHHs NPOCTPAHCTBEHHBIX HAaAMO-
JEeKyJAApHHX CTPYKTYD IJEHKOOOpasoBarend. BBepeHHe BbICOKOJHC-
HEPCHLIX HanoJHurenael (aspocus, OEHTOHHT) TakxKe NPHBOAUT
K 00pa30oBaHHIO TNPOCTPAHCTBEHHbIX CTDYKTYp, HO y¥e 3a Cuer
koaryasuun. Y B ToM, 1 B fpyroM cayuae o6pasoBaBuivecsi B 00be-
M¢ CTPYKTYpH NPENATCTBYIOT CeIHMEHTalHH NHTMEHTA.
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10.1.2. Peonoruyeckue cBoMcTBa

BA3KOCTp NHTMEHTHPOBAHHBIX JaKOKPAaCOYHEIX MaTepHaJsoB ABJA-
eTCsl OJHOH M3 HX BaXKHEHIIHX xapakrepucTHK. Ilpu mnonyuenun
NOKPHITHA JIaKOKPAaCOUHBLIA MaTepHas MOXKeT HAHOCHTbCA Ha IO-
BEPXHOCTb CaMBIMH Da3JMUHLIMH METOHAMH: PacCHOHIEHHEM B 3J€K-
TPOCTATHUECKOM I10JIe BLICOKOTO HANpSAXKeHHS, 3NEKTPOOCAKICHHEM,
00/MIHBOM H OKyHaHMEM, IHEBMATHUECKHM H 6€3BO3AYLIHHIM pacIH-
JCHHEM H T.J. B xaxXxnoMm u3 3THX Meron0B Tpebfyercs JakKoKpacou-
HbIH MarepHas CTPOrO ONpele/eHHOH BA3KOCTH M  IIOJyYEHHS
HOKDBITHS BBICOKOTO KayecTBa.

BsA3KocTb MHTMEHTHPOBAHHOrO MaTepHasa (CyCHeH3HH) 3aBHCHT
OT BABKOCTH XKHJIKOH (pasbl, CBOHCTB H copepKaHHA TBepHoH (asbl
Ecau npeanosioKMTh, YTO YaCTHUH NHIMeHTa HMelOT CdepHUeCKyIo
¢$OpMy, KOHLEHTpaUHA HX HEBeJHKa H MeXKAy HHMH HeT HHKaKoro
B3aMMOJEHCTBHSA, BA3KOCTb CYCHEeH3HH 1) MOXeT ObITb BhipaxeHa
ypaBHeHHeM JDiHuTeHHa:

n=n,(1+2,59),

rjae Mx — BASKOCTb XHAKOH (ashl; ¢ — o6beMHOe HANOJHEeHHe CHCTeMH TBepAof
dason.

Onnako B peasbHbIX NHIMEHTHDOBAHHBIX CHCTEMax IpHBEIEH-
Hble Bblllle YCJOBHA NPAKTHYECKH HHKOrJA He BHIIOJHAIOTCSH, IIOITO-
My HH OJHO MaTeMaTHYeCKOe BhIpakeHHe, CBA3LIBAIOIIEE BA3KOCThb
€ coiepXaHHeM TBepJaOH a3bl, He MOXKeT ObITb IPHIOJHBIM.

BsA3KocTh MHTMEHTHPOBAHHBIX MaTepHaJOB HAXOJHTCA B CJOXK-
HOH 3aBHCHMOCTH OT KOHueHTpauuu nurMenra (OKII). Tak, npu
onpenesennoM 3Hauenun OKII Bcerma mpomncxomur ee peskoe Ha-
pacranue. 310 00ycJ0oBJEeHO 06pa3oBaHHEeM KOaryJSALHOHHBIX M
(bJIOKYNANMOHHBIX CTPYKTYp. I pasHbix OHIMEHTOB BEJHYHHB!
OKII, npu KOTOpHX IPOHCXOAHT 3TO fABJEHHE, 3aMETHO Pa3JHUalOT-
ca (puc. 10.1). Uncno koarynsaunoHHbIX ((HJIOKYNSAUHOHHBIX) KOH-
TAKTOB 34aBHCHT OT CBOHCTB NOBEPXHOCTH HH[MEHTAa, a TakXke OT
BEJIMUHHBLI 3TOH NOBEPXHOCTH, T.€. OT AUCIEPCHOCTH.

Xapakrepnayss NHTMEHTHPOBAaHHHE JTAKOKPACOUHbIE MaTepHAJIb,
OoObIYHO PAaccMaTpHBAIOT HE NPOCTO HX BA3KOCTb, & peoso2udecKue
csoiicTea. Peosorus — nayka o gedopManusix H TEUEeHHH MaTepH-
aJbHBIX CHCTEM [NOJ BJHAHHEM MeXaHHUueCKHX BoszeicrBuil. Teky-
4eCTb — BeJIMUMHA, O6paTHasA BA3KOCTH.

Bce MmarepmalbHEe CHCTEMH MOryT OBITH KJacCH(OHUHDOBAHH IO PeoJOrHYe-
ckuM cBofictBam. Tak, HbrOTOHOSCKUML OKUOKOCTSAMU HA3HIBAIOT CHCTEMEl, BS3-
KOCTb KOTOPHIX He 3aBHCHT OT HanpsXKeHHA caBura. CKOPOCTb TeyeHHs HX NPO-
MOPUHOHAJbHA NPHJIOKEHHOMY HanpsxkKeHH0. Ecim BA3KOCTb 3aBHCHT OT HAamps-
JXKeHHsl CIBHra, TO TeUeHHe TAKHX CHCTEM MOXKeT ObITb nCesdOnAQCTUYECKUM H
. QuraTaHTHOIM. JIJIl BCeX STHX CHCTEM BHITOJIHAETCA ypaBHeHHe:

P= npn
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Puc. 10.1. 3aBHCHMOCT BA3KOCTH CYCNEH3HH MHIMEHTOB B ajkuauom Jake ot OKIT:
I — TeXHHUECKHH yriepon (Syy=100 M3r); 2 — XenesHas na3ypb (Syp=50 M3/T); 3 — AMOKCHI
THTaHa (Sy,;=10 M%r)

Puc. 10.2. Tunu TeueHuift cHcTEM:

[ —= HBIOTOHOBCKOE; 2 — NCEBAOINIACTHYRECKOe; 3 — AHNaTaHTHoe, 4 — GHHraMOBCKoe; &5 — Mia-
CTHYECKOe; 6 — IJIacTHuUeCKoe NHJaTaHTHOe

rae P — nanpaxXenue ciaBHra; 1 — sddextuBHas BaA3KocTb; D — CKOpOCTh CHBHIA;
n — noKasare/lb, XapaKTepPU3YOIHi CBOHACTBA CHCTEMH (/11 HBIOTOHOBCKOIO Te-
dYeHHs n=1, A nceBjomilacTHYeckoro n<l! ® AJla guiataHTHOro n>>1).

Tunsl TeueHui npeacraBieHn Ha puc. 10.2.

ITurMenTHpOBaHHEE CHCTEMH He SABISIOTCS HBIOTOHOBCKHMH JKHJKOCTSIMH.
Kak HBIOTOHOBCKHE JKHIKOCTH CYCNEeH3HH MOryT BeCTH ce6s JIMIIb IPH OuEHb
HH3KOH KOHueHTpauuu TBepiof (a3l M OTCYTCTBHH B3aHMOJEHCTBHS MEXAY ee
gacTHuKami. IIpH HaAMuMH KOaryJsuHOHHO-QJIOKYJALHOHHHX CTPYKTYp AJs HA-
Yajla TeYeHHS! XHAKOCTH HEOOXOZHMMO NPHIOXKHTb ONpeleleHHOE HampsKeHHe
LJisi HX paspylleHHsa. JTO HANPsAXKEHHe HA3HIBAeTCA npedeAOM TeKy4yecTU WIH
npedesbnowm nanpsvcenuem cOsuea Pr. TeueHne CHCTeMBI TOrza MOXKeT GHITb ONH-
CaHO ypaBHEHHeM:

P=P, +nD"

Teuenne cHCTembl, HMEIOMeH KOHEYHOe 3HAUEHHE NPEAEJbHOIO HAMPSIKEHH
caBura Pr B n<l, HasHWBAeTCA AAGCTUHECKUM, A TIPH n>1 — naacTudeckum Ou-
saranTHbin. Tlpu n=1 TevenHe cTaHoBHTCA 6Guncamosckusm. THIE 9THX TeueHHH
TaKXe npejacTaBleH:Hl Ha puc. 10.2.

TloBelleHHe NMHIMEHTUDOBAHHBIX CHCTEM IPH MEXaHHYECKOM BO3-
JNEeHCTBHH UMEeT MCKJIOUHTE/bHO BaKHOE 3HAUEHHE HJIS TEeXHOJOTHH
HX IPOH3BOJCTBA, a TaK¥Ke IIPH HAHECEHHH HA NMOBEPXHOCTb C IEJbIO
IIOJIyYeHHUs] BBHICOKOKAUeCTBEHHLIX NOKPHTHH. OCOObIN HMHTEpeC mnpH
3TOM NpencTaBfseT Tuxcorponus. [IpoCTpaHCTBEHHHE CTPYKTYpBI,
o6pa3oBaHHble YacTHLAMH NHTMEHTa, pas3pymaloTcs npu Pr, uTo
OPHUBOAMT K PE3KOMYy CHMIKEHHIO BA3KOCTH CHCTeMEHL Ilo oxomuanuu
MEXaHMYECKOro BO3JEHCTBUA NOCTeNeHHO 06pa3yloTCsl HOBble CBSI3H
H BO3HHMKAIOT CTPYKTYDHI, aHAJOTHUHble paspyuleHHbIM. 10T 06pa-
THMBIH TIPOLECC H Ha3biBaerTcs THKcorponHed. Tukcorponmsa xapak-
Tepusyercss nepuodom pesaxcayuu, T.e. BPeMeHEeM, HEOGXONUMBIM
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JUIt BOCCTAHOBJIEHHS CTPYKTYDH. ONMHCAaHHEIL THI THKCOTPONHH, Ha-
3bIBAEMOH NPOYHOCTHOH, XapakTepeH JJsl BHCOKOHAMOJHEHHHX
cucreM. [{as cucTeM ¢ MajblM HamoJHeHHeM (HJIH Jaxe IpH OT-
CYTCTBHH ITHTMEHTa) XapakTepHa BSI3KOCTHAs THKCOTPOMHs, 06yc-
JIOBJIEHHass 006pa3oBaHHEM INPOCTPAHCTBEHHHX HaAMOJEKYJ/SIPHHX
CTPYKTYp mJeHKooGpa3oBaTensi. Bo3aMOxKHO Takke o06pasoBaHue
CMEUIaHHBLIX B3aHMHO MPOHH3BIBAIOLUIHX APYT APyra MpPOCTpaHCTBeH-
HBIX CTPYKTYyp OGOHX THIOB.

B nponecce nosydeHHs NOHICMEHTHDOBAHHHX MAaTepHajOB TOJ
BJIHSHHEM 3HAYHMTEJbLHHX CABHIOBHX YCHJIHE (Hampumep, B OHcep-
HOM JHCNepraTope) NpPOHCXOAMT pa3pyIUeHHe NPOCTPAHCTBEHHHX
CTPYKTYp OOOHX THNOB. BS3KOCTH CHCTEMH CHJABHO CHHXKAETCH H
XapakTep TeyeHHs mpuHOaHKaercss K HbloTOHOBCKOMy. Ilpn sToM
co3jalrcs Hanbosee O6narOMPHATHBIE YCJAOBHS [Js 3aBepUICHHS
NpPOIECCOB CMAaYHBAHHS H aACOpOIHH.

Ilpn moay4yeHHH MOKpPHITHI CHHXKEHHEe BSI3KOCTH B pe3yJsbTaTe
paspyuieHHss THKCOTPONMHON CTPYKTYPH TakzKe OKasuBaercs 6aaro-
OPHATHLIM [Ji1f PO3JHBa MaTepHaja HAa MOBEpPXHOCTH H TOJYYCHHS
POBHOTO cJost onpefeneHHO#l ToumHHH. [locnenyioliee BOCCTAHOB-
JIEHHEe CTPYKTYDH NpeJOTBpalllaeT CTeKaHHe JAaKOKPAaCOYHOrO Mare-
pHaja ¢ MOBEPXHOCTH, YTO OCOGEHHO BaxKHO AJsl KpymHorabapHT-
HBIX M3JeJHHA H BEPTHKAJbHHX NMOBEPXHOCTEM.

HunatantHoe TeueHHe MATEPHATOB NPOABJSETCS peXe, UeM NJIACTHUECKOR.
OHo xapaxTepHO s OYeHb KOHILEHTPHDOBAHHBIX CyCTeH3HH B TOM caydae, KOIa
MeXJy 4aCTHIAMH HET NMPOYHBIX CBA3eH H OHH COXPAHSIOT JOCTAaTOUYHO BHICOKYIO
TOJABHXKHOCTb TOJ JeficTBHeM HeGOJBUIMX CABHIOBBHIX YCHJIMH HJIH NPH MauIbIX
ckopocTax casura. C yBesHUeHHeM CABHTOBBHIX yCHJMEl HJIH CKOPOCTH CABHIA Ha-
YHHAKOT TPOABJAATLCA B3AHMHBIE MeXaHHYeCKHe NPEeNsATCTBHA NepeMelleHHI0 dac-
THI OTHOCHTEJbHO JApPYr [pyra — BSI3KOCTb Bo3pacraeT. [lujaTanTHBIMH CBoiicT-
BaMH MoXeT 06,a0aTb H OCafOK NHTMeHTOB HiH HanoJnHTesnell. IlposBieHne
cycnmeH3neH [NHJIATAHTHBIX CBOHCTB MOXKET NDHBECTH K INOJIOMKe NepeMelIHBaio-
WHX YCTPOHCTB HJIH BHIXOJY H3 CTPOS HAacOCOB.

Bs3KOoCTh NMHIMEHTHPOBAHHHIX JIAKOKPAaCOYHHX MaTepHaJo0B Ha
NpakTHKe OYeHb YacCTO ONpejensieTcss MO MPOAOJKHTEIbHOCTH HCTe-
YeHHS Yepe3 OTBEPCTHE ONpENesNeHHOro auamerpa (ycaosxas 843-
xocty). Ilns sToff mesn OOGHYHO HCMOJMB3yeTCss BHCKO3HMeTp B3-4.
Caenyer OTMeTHTb, YTO HCTHHHOE IIpEJCTaBJeHHE O peoJIorHye-
CKHX CBOficTBaX MaTepHaJ/JOB MOXKHO MOJYYHTb JIHIIb Ha POTALHOH-
HEIX BHCKO3HMETpax.

10.1.3. AucnepcHocTb

BaxnredimuM noxasaTtejeM KayecTBa NMHTMEHTHPOBAHHHX JaKOKpa-
COUHBIX MaTepHAJIOB ABJASETCS cTenexsv OucnepcroctTu. Ilocaenuss
3aBHCHT OT JHCNEPCHOCTH CaMOro NHTMEHTa H OT PaBHOMEpPHOCTH
pacnpefesneHnsl ero 4acTHYek MO Bcell Macce cBA3ywouiero (3ddex-
THBHOCTH AHCHeprHpoBaHHs). OT AHCNEPCHOCTH MaTepHaja 3aBH-
CAT MHOTHE CBOHCTBa MOJYyYaeMHX Ha ero oCHOBe MOKDHTHH: (H3H-
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KO-MeXaHHYeCkHe, 3alllHTHHIE, [€KODATHBHHE, ONTHYECKHE H AD.
Tax, HanpuMep, NpH yBEJHYEHHH AHCNEPCHOCTH CHHXKAIOTCH mapo-
H BOLONPOHHIIAEMOCTb MOKPHTHH, UTO NMPHBOAHT K MOBHIIEHHIO HX
3aIIHTHHX CBOHCTB.

B 3aBHCHMOCTH OT CTeleHH JHCIEPCHOCTH J4KOKPAaCOUHOro Mma-
TepHaJa Ha €ro OCHOBE MOXHO MOJy4YaTb [JIsHIIEBHE, MAaTOBHE H
[OJyMaTOBHE MOKPHTHSA. YKDLIBHCTOCTb NMOKPHLITHA TAKXKE 3aBHCHT
OT CTENeHH AHCIMEPCHOCTH NMHIMEHTHPOBaHHOro MatepHaJa. [Ipak-
THYECKH BCe JehopMalHOHHO-NPOYHOCTHHE XapAKTEPHCTHKH MOKpH-
THH 3aBHCAT OT AHCNEPCHOCTH 06pasylomero HX MarepHaJja.

Jnst NHIMEHTHPOBAHHHIX JaKOKPACOYHHX MAaTepHAaJIOB BaXkHA
U cTenensd noauducnepcroctu. Tak, MOJHAHCIEPCHOCTb O6YCJIOBJIH-
BaeT yMEeHbLIEHHe arperaTHBHOH yCTOHUYHBOCTH cHCTeMH. OObsCHA-
eTcsl 3TO TeM, yro Gosiee BepOSITHO CTOJNKHOBEHHE YACTHIL DasHbLIX
pasmepoB, ueM OAHHAaKOBHX. CTOJKHOBEHHS e NPHBOAAT K obpa-
30BAHHIO KOAryJsiHOHHHX CTpykTyp. [lonmmamcnepcHOCTh BJHAET
Ha ONTHYeCKHe CBOWCTBAa MNOKPHTHH. Tak, #Jad NOJHIHCIEPCHHIX
CHCTEM 3HAYHTEALHO CHHXKAETCA HACHINEHHOCTh (YHCTOTA) IBEeTa
MOKDHTHA.

B Hacrosillee BpeMs He CYIIECTBYyeT 3(P(EKTHBHLIX METOJAOB
OLIEHKH JHCNEPCHOCTH NHIMEHTHPOBAHHHX JAKOKDAaCOYHHX Mare-
pHajoB. B 6oJbIIHHCTBE CiydyaeB AJs 9TOH IEeJH HCIOABb3YIOT TPHH-
nomerp (mpubop «Kame»). JIHCnepcHOCTb CHCTeMH BHIpaxKaeTcs
B MHKpPOMETpPax, OQHAKO 3TOT MeTO]i HeJOCTAaTOYHO TOYeH, OcOGeH-
HO JJiT CHCTEM C BHCOKOH CTENEHbIO NHCIEPCHOCTH.

10.2. ®U3IUKO-XMMHUYECKME OCHOBDI MOJIYHEHMA

OCHOBHO#M NpOIecC H3TOTOBJEHHS NMHTMEHTHPOBAHHLIX JAaKOKpacoy-
HBIX MaTepHaJoB Has3hBaloT ducnepeuposaruem. lleabio 3TOro mpo-
mecca siBJASETCS pa3pylLIeHHe arperaToB MEepBHYHBIX YACTHIL IIHTMEH-
TOB (mesarperanis) ¢ 3aMeleHHeM ras3oBofi ajgcopOuHOHHOHA 060-
JOYKH Ha XKHIKOCTHYIO (CMauyMBaHHe), NOCTHXKEHHe DaBHOMEDHOrO
pacmpeneseHHs MEePBHYHHX YacTHI B o6beMe NJeHKOOGpasoparens
M NpeiOoTBpAleHHe BTOPHYHHX NpoueccoB (uoxkyasuny (crabHiu-
3auus). Pa3Mepn TepBHYHHX YaCTHIl NPH 3TOM He YMEHbIIAlOTCH.
B pesysabrare QMCMEepPrHPOBaHHS B INpejieie MOXKHO JOCTHYb JIHIIb
CTENMEHH NHCIEePCHOCTH ITHI'MEHTa, COOTBETCTBYIOMIEH IOAYYeHHOH
B pesyjbTaTe CHHTE3a.

Ipu aucneprupoBaHHH NMPOTEKAIOT NMPOUECCH, KOTOpble Hesb3s YeTKO paspe-
auth Bo BpeMenu. OpHako B JoGOM ciydae BHayajge NPOHCXOAHT CMayHBaHHE
nJienkoo6pasoBaTesieM 4aCTHIL NHIMEHTOB H HX arperatoB. Cmibl CHENJieMHs yac-
THL, CHJBHO YMEHBHIAIOTCH 33 CUET CMauHBaHHsA, M arperaTe pPa3pyalTCA.

B pe3yabTaTe cMAYHBAHHS HA [OBEPXHOCTH YACTHIl MHIMeHTa (HAmOMHHTe-
Ji1) 06pasyloTes aAcopOLHOHHEIE OGOJOYKH, COCTOSIIHE H3 MOJIEKYJ TNpakTHIe-
CKH BCeX KOMIIOHEHTOB, BXOJSUIHX B COCTaB JHCIEPCHOHHOR (hasHl.

XapakTep H JIETKOCTh B3aHMOJEACTBHS AHCNEPCHOMHOH CPELBl C NMHrMeHTaMH
(HamoJHHTENSIMH) 3aBHCHT OT MOJEKYJSPHOR NPHPOABl aAcopCHPYWIIHXCS Be-
1eCTB U CBONCTB TBepAOH MOBEPXHOCTH.
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Perysnposars npouecc cMauHBaHHA H MOcAefywomlell afcopOUHH MOXKHO, MO-
AHQHIHPYS TOBEPXHOCTb NHMIMeHTA HAH BBOAS NOBEPXHOCTHO-AKTHBHEIE BeIlECT-
Ba (TTIAB) HemocpeicTBeHHO B jgHcmeprHpyeMmyio cHcreMy. Bo MHOTHX caydasx
KOMIIOHEHTH [JHCIEepCHOHHOH cpefbl caMH MoryT BpmojHATh QyHkuuu ITAB. Tak,
OJIMTOMepH ¥ TOJHMEpHl, COJepXaliHe Takde (yHKIHOHANbHEIE TPYNNLL, Kak
—COOH, —OH, —NH,, =NH, —HC\—/CHz # Jp. MO CBOeH CTPVKType RHGPHIL-

6]

HBl H sBisitoress THNHIHBIMA TTAB. TInacTHOHKATOpE H NOJSpHbIE pacTBOpHTENH
TaK®Ke 06/1afaloT MOBEDPXHOCTHOH AKTHBHOCTBIO.

Bricokoe KayecTBO NHrMEHTHPOBAHHHIX JNAKOKPACOYHHX MATepHAJOB COOTBET-
CTBYeT TaKOMY COCTOSHHIO CHCTeMBl, KOTAa Me/JKHe YAaCTHIE NHIMeHTOB (Ha-
TnoNHHTeNeH) HMelOT cTaGHiabHble aJcopGUHOHHble OGOJIOUKH, He paspyliaoniHecs
NpH MeXaHHYeCKOM Bo3AeficTBHH. CrabHibHble O0GOJOYKH OGPas3yloTCs JHIIL TpH
XeMOCOPOUHH MOJIeKyJ Ha MOBepXHOCTH UYACTHIL.

Ilpn pucneprupoBandM HaGnofaeTcss H 06pasoBaHHe BTOPHUHLIX Arperaros,
YMEHbIIZIOIIAX KOHEUHYI0 cTeneHb AHCIepcHOCTH. [looxHTenbHOe BJHSHHE dac-
THYHOH (JIOKY/AUMH HA CBOHCTBA MHrMEHTHpOBAHHEIX MAaTepHAJOB yiKe paccMar-
puBajiock. B mpolecce AHcneprHpoBaHHA BA3KOCTb H CTPYKTYpHAS NpOUHOCT
YBEJHYHBAIOTCA N0 ONpERENEHHOTO Npefena, YTO CBA3AHO C POCTOM YHeNbHOM
TOBEPXHOCTH H, CJIeAOBATEJbHO, C yBeJHYEHHEM 4YHCJIA KOATYNSUHOHHBIX KOHTAaK-
TOB. B HEKOTOPHIX ClyuasX BOSMOKHO pes3KOe yBelHueHHe BN3KOCTH 3a CUeT
KOaryJIisilHM CHCTEMBl, 4TO CHHXKaeT 3QdeKTHBHOCTh npouecca. Taroe sBieHHE

NPOHCXOJHT B CIy4ae HEJOCTATKA OJHTOMepa [nst 06pa3oBaHHs aAcopOLHOHHEIX
0060J10UEK.

Azncop6uust oHroMepoB (MOJMMEpOB) NMHTMEHTAMH ONpEesser-
Cs HE TOJbKO NMPHPOAOH aACOpOHDYIOMMXCS BEHIeCTB H ajacopOeH-
TOB, HO H NPHPOAOH pacTBOpHTE/eH, KOHUEHTpauuefi pacrBopoB,
TeMIepaTypod H np.

Haist TOro 4To6E MaKpOMOJIEKYJIH OJHIOMEDOB MOLJIH ajcop6H-
pOBaTbCsl Ha MOBEPXHOCTH MHIMEHTHHIX YacTHI, OHH JOJXKHH 06Jsa-
JlaThb AOCTAaTOYHOH IOJABHKHOCTBIO, YTOGH <MOJOATH» K COOTBETCT-
BYIOIIEMy aKTHBHOMY UEHTPY. Takoe mOBeJeHHE MaKpOMOJEKY.J
BO3MOXHO JIHIIb B pa36aB/JeHHHX pacrBopaxX. B KOHueHTpHpOBaH-
HBIX pPacTBOpPax MaKpPOMOJEKYJH O00pasyloT yXe pasJHuHbe Haj-
MOJIEKYJIIDHBIE CTPYKTYPHl (MaykH, TJIOGYJH H AP.), BHICBOGOLHTD-
Csl H3 KOTOPBHIX OHH MOTYT TOJIbKO MpH 3aTpaTe SHepTHH (HampHMep,
NpH MOBHIUEHHH TEMIEPaTyphl). B HEKOTOpPHX CayYasx HaAMOJIEKY-
JSIpHBIE CTPYKTYPH IEJHKOM aJCOpOGHPYIOTC Ha IMOBEPXHOCTH IIHT-
MeHTa. B aTOM cayuyae 06pasyiorcs poIXjnle HEMpPOUYHBlE O0BOJOYKH,
uMelone GpakTHYeCKH TOJbKO OT/AEJbHBE a[icopOUHOHHbE KOHTAKTh
¢ MOBEPXHOCTbIO. Beaencrsue 3TOr0  jpuCmeprHpOBaHHE MpOBOASAT
B pa36aBJEHHBIX PACTBOPAX OJHIOMEpOB.

Hast BHGOpa TaK HasbBa@MHIX «PaGOYHX» KOHUEHTpauMHi pac-
TBOpA OJMroMepa (MOJIHMepa) NpH AHCMEPTHPOBAHHH HEOBGXOAHMO
YCTAHOBHTL €r0 Kpurudeckyr xonyenTpayuro. I10CaenHION O06LIYHO
ONpeeJISIIOT MO BS3KOCTH HJIH 3JIEKTPHUECKOH IMPOBOJAHMOCTH pac-
TBODA.

Ha puc. 10.3 npuBeseHb 3aBHCHMOCTH 3THX IOKasaTeJell OT
KOHUEHTPAUMH AJISl PACTBOPOB aJKHAHOrO oJuromepa. Kpuruuecku-
MH CYHTAIOT KOHUEHTPAIHH pacTBOpa, COOTBETCTBYIONIHE TOUKE
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' nliec %10, Cmjm
Puc. 103. 3aBHCHMOCTh yIeldbHOH OGDBEMHOR o5l

3nextponposofumocts (/) H BszKocTH (2) pac-
TBOPOB aJKHJAHOTO OJHIOMepa B KCHJIOJE OT €ero
KOHLIHTP allHH

MaKCHMyMa Ha KPHBOH 3JIEKTDPONpPOBOJH-
MOCTH H TOYKe nmepernba Ha KpHBOH
Ba3kocTH. OHH OJH3KH II0 CBOWM 3Haue-
HHSM M BCErja MeHblle KOHIEHTpaIHH
BEINYCKaeMBIX MPOMBIIIJIEHHOCTBIO JIa-
xoB. Hus s dexkTHBHOrO AHMCIEPTHPOBA- p
HHUS pEKOMeHJAyeTcs JaXe HECKOJbKO
CHH3HTb KPHTHYECKHe KOHIEHTpalHH
pacTBoOpoB.

YMeperroe HarpesaHHe (no 40—50°C) cmocoGerByeT cMavHMBa-
HHIO M aacop6uuH. Bosee BEICOKast TeMmmepaTypa OGyCJOBJIHBaeT
YBeJHUEHHe NeCOpPOUMH OJHIOMepa C MOBEPXHOCTH.

m

TIpoLecc AHCIEPTHPOBAHAS XapaKTepH3yeTcsi GOMbIION 3HeproemMKocTbio. Ocy-
WeCTB/SAIT €r0 B CNEUHAJbHHX annaparax-gHcrepraTopax (Ba/lKoBhE MAIIHHEL
1iapOBLle MeJbHHIE, GHCepHBle QHCIepraropsl # Ap.). B HAX cospaioTces ycHAHA
JABNeHHs H CJBHTa, MOJ BJHSHHeM KOTODHIX M IPOTEKAIT OMHCAHHEIE BhIIIE PO~
seccel. OgHako KosGb(HUHEHT HCIONb3OBAHHS 3HEPIHH NIDH TAKOM MeXaHHYeCKOM
JIHCTIeprHpOBAHAH HCKJIIOUHTENbHO Majl. IlojaBnsAmlas 4acte HeprHH NEepexOiHT
B TENJOBYI0 H pACCeHBAETCs B OKPYXKaIOULyl0 Cpely HJH OTBOLHTCH OXnaX[alo-
mefi Bomo#i. Mexay TeM NpH pacCMOTPeHHH 3JIEMEHTApHHIX NPOLECCOB, MpPOHCXO-
JAMAX HA TOBepXHOCTH NpH B3AHMOLEHCTBHH NHI'MEHTA C OJHTOMepoM (cMauwBa-
HHe, afcop6uHs), GbIO YCTAHOBJEHO, YTO OHH IPOTEKAIT ¢ BhlJeJeHHEM Tema.
OueBHIHO, MexaHHYecKas 3HEPTHS TPATHTCS HMa paspyllieHHe KOATYJSALHOHHHIX H
IOKYJSAUHOHHEIX CTPYKTYP NHIMEHTOB, a TaKXKe HajMOJIEKyJspHLIX CTPYKTYP
OHroMepoB (mosHMepoB). JlnA CHHMKeHHs 3HeprosaTpaT HanGosee 5(deKTHBHO
HCIIO/b30BAHHE MHKPOHH3MDOBAHHBIX THMIMEHTOB C MOAM(HIHPOBAHHOH NOBEpX-
H0CTbIO, KOTOpHIE JIETKO JHCHEpTHpYITCS B pasGaBieHHBIX PACTBOPAX OJIHIOMepOB
IpH 3HepTHYHOM nepeMemHBaHHH, OJHAKO NMPOMHILLTEHHOCTbIO 3TH NMHTMEHTH BhHI-
TYCKAIOTCS B OTpaHHYEHHOM ACCOPTHMEHTE,

HutencHPHIHPOBATL Ipolecc THCIEPrHpOBAHHA «OOGHUHBIX» NHTMEHTOB MOXK-
HO NyTeM MNpaBHALHOTO BHOOpA KOMIIOHEHTOB A/ NHCIEPTHPOBAHHS, a TaKKe HX
KOJIMUeCTBEHHHIX COOTHOWeHHH. Ha mpakTHKe 3TO O3Hagaer, 410 OJHroMep (mo-
JIEMep) [JOJIKeH COJepKaTh (HYHKIHOHAJBHBIE TPYNIH, CIOCOGHHE XeMocopOHpo-
BaTbcsl HA NOBEDXHOCTH THrMenTa. JIis offerdeHHst 3TOr0 mpouecca B CHCTeMY
moxHno BBoAHTh IIAB. Konuenrpamus pacTBopa oJuroMepa nojg0Hpaercs He-
CKOJIbKO MHIKE KPHTHUEeCKOH.

DKOHOMHUECKH Ie1ec006pa3HO AHCIEprHpoBaTh NMHIMEHTHl MpH BHICOKHX KOH-
IEHTpaAllHAX HX B NacTe, MpHIeM MOCJe[HsA JLO/IKHA COXPAHAThb TeKyuecTh, HHaue
TOJ BJHMSIHHEM BHCOKHX KacaTeJbHBIX HANpAXKEHHH M Cpe3blBAIOLIHX YCHJIHH, BO3-
HUKAOWMHEX B MALIHHAX, OHH GYyAyT KpomHThcs. CiefoBaTesbHO, HeOOXOLHMO yUH-
THBATh DPEOJOTHUECKHe XApPAKTePHCTHKH NMacT B padJHYHHX JHHAMHYECKHX YCJIO-
BHSX.

UacTo KOHIEHTpalHIO NMHTMeHTa B macTe AJs JQHCIEPTHpOBAHHS ONpelessioT
peosoruueckuM Merofom. Ha puc. 10.1 Ouik npHBeLeHH 3aBHCHMOCTH BS3KOCTH
cycnmeHsuii mMHrMentoB B ajkugHoM nake ot OKII. Touku meperuGa KpHBHIX cO-
OTBETCTBYIOT KPHTHUECKOH KOHIEHTpALMH NHIMEHTA B TacTe, KOrAa BA3KOCTb Ha-
4HHaeT pe3KO BO3PACTaTh H KOJHUECTBA OJIATOMEpa yXKe HENOCTATOYHO, YTOOH
fipeoTBpaTHTh (UIOKYJsUHI0 MHrMeHTa. CrefoBaTeIbHO, A 3QQEeKTHBHOrO JHC-
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2:&:;15083}{}{;{ KOHUEHTPallHst NHrMeHTa [OJKHa OBITh HECKOJBKO HHIKe KPHTH-

Ucnosmayior u apyrde cnocoGbl ONpefeseHHs ONTHMAJIBHON KOHUEHTDAIHH

NHrMeHTa B nacre AJs JHCNeprupoBaHHA.

10.3. MPOU3BOACTBO XXMAKMUX NMUrMEHTUPOBAHHbIX
JIAROKPACOYHBIX MATEPMANIOB

[InrMenTHpOBaHHBIE MaTepHa/bl H3TOTABJAHBAIOT HAa OCHOBE KaK OI-
HOOA3HBIX, TaK H ABYX(A3HHX XKHAKHX IJIEHKOOGPA3yOIIHX CH-
creM. K mepBeIM OTHOCAT pacTBOPH OJHrOMepOB (NOJHMEPOB) B Op-
FaHHYECKHX PACTBOPHTEJAX, OMH(B H PACTBOPH NMPHPOAHBIX COETH-
HeHHH (3HpH 1enaI0M03b, cMOJb, GuTyMHE). KO BTOpHM — BOA-
Hble H OPraHOAHMCNEPCHH (OPraHO30JH M TJAACTH30JH) IIOJHMEDOB.
Huxke B kauecTBe HamGoJee XapakTepHHIX NpPHMepoB 6ygeT pac-
CMOTDEHO MNPOHU3BOACTBO 3MaJjed H BOJOIMYJbCHOHHEIX KPAacoK.

10.3.1. MpoussoAcTBO 3Maneil

OMasiu mojy4alOT NMHTMEHTHPOBaHHEM PaCTBOPOB OJHTOMEPOB (MO-
JIHMEPOB) B OPraHHYECKHX pacTBOpHTeNssX. OHH HCHOJb3YIOTCH M Jisk
E;romsneﬂm BHEIIHHX TOBEPXHOCTHHIX CJIOEB J1IaKOKPACOYHOrO IO-

BITHS, KOTOPBIE BHINOJHAIOT KaK 3allHTHYIO, T

aK H JeKOpaTHBH

(yHKUIHH. _ e AKOP e

OCHOBHHBAH OMepanHsgMH TeXHOJOrHYECKOro Mpouecca NpoH3BOg-
gTBa IMajiel ABJAIOTCA: CMELIeHHE NHIMeHTOB (HamoJHHTeJs el )

PacTBOPOM OJTHrOMepa (mosmMepa), T.e. NPHTOTOBJIEHHE MHTMEHT-
HOH NAaCTH; AHCMEPrHPOBAHHe IHIMEHTHOH NAacTH; COCTaBJeHHe:
3MajH; O4YHCTKA H ¢acoBKa aMaJH.

IpHroToBneHHe NHIMEHTHOH macThl OGHYHO NPOBOAHTCH B CHEHHAJbHEIX CMe-
CHTeNsAX, BRIGOP KOHCTPYKUHH KOTOPHIX 3aBHCHT OT aNNapaTypHOTO 0GhOpMIEHHS
onepauHH jaHcnepruposauua. Tak, ecid jguclepruposaHHe BelyT Ha BaJKOBBIX
KPaCKOTePOUHHIX MAaUIMHAX, TO A/ TPHTOTOBJIEHHS MACTH HCNONB3YIOT CMECHTENH
¢ z-00pasHbIMH HJIH IVIaHETAPDHLIMH MellanKaMH. B ToM ciayuae, Korga gucnepra-
poBaHHe NPOBOAAT B OHCePHBIX JHCIEPraTopax, NacThl I'OTOBAT B GHICTPOXOJHHIX
CMeCHTeNX C JHCKO3yGuaTBIMH MellanKaMH (fHcosibBepax). B ciayuae xXe Hc-
NoJb30BAHHA B KauecTBe OHCIEPraTOpPOB HIAPOBHIX MEJBHHI[ AJS NPHTOTOBJEHHSE
NacThl HeT .HeOGXOLHMOCTH HCIOJB30BATh CNELHAJbHHIH CMECHTENb. ee TOTOBAT
HenocpeJCcTBEHHO B HIAPOBOH MeJbHHLE. .

Ilpu npurorosyeHHH NHIMEHTHBIX MNACT HCIOMB3YIOT MOJIHOCTBIO KOJHYECTBO
NHIMEHTOB H HamOJIHHTeNel, paccyHTaHHOe NO peuentype. [lneHkooGpasyiouine Be-
IeCTBa PacXoAyIOTCs JIHHIb YaCTHYHO.

CocraBniense peueNnTyp NHIMEHTHBIX NAcT GBJIO PacCMOTPEHO BHILIe

Tocie MmCNeprupOBaHHs K MArMeHTHOH macTe AOGABJSIOT OCTABIIEECS KOJH-
4ecTBO IVICHKOOGpa30BaTess M ClelHajbHble N06aBKH (CHKKATHBBI, maacTHQHKA-
TOPH H T. N.). 3Ta omepauds No CYLUECTBY H SBJIAeTCH npoueccofa COCTaBJIEHH S
2¥:g:éKS;T:;A TSHMaJ)Ib (c)'ranuapmaupyror (Ha TpOHM3BOACTBE 3TO HA3HBAIOT <NO-

m») 1o B fi
o o, A3KOCTH H LBeTy H00aBjeHHeM PacTBODHTeNeHl H KoJe-

Insi Toro 4roGH AAKOKPACOUHOE NOKPBITHE HMEJO KDACHBLIE BHEUIHH{ BHJ

sMaJb He JOJIKHA COAePXKaTh faxKe eJHHHIHBIX NMHIMEHTHHIX arperaros, a Tak~
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e NOCTOPOHHHX 3arpsisHeHuil (NWbLIH, BOJIOCKOB, BOJOKOH H T. n.). Ilonananne
STHX BEIIECTB B MOKPHITHE NMDHBOJHT K CHHUKEHHIO €ro 3allMTHBIX ¢BOMCTB, MNO-
STOMy 3Majb 00s3aTeNbHO NOABEPraeTcs TUIATETbHOH OUACTKE Ha ¢GHIbTPAX HIH
fenTpudyrax.

Hecmorpsi ma TO uTo M0G0 TeXHOJIOTHUeCKH#l Tpoilecc MPOH3BOJACTBA 3IMa-
Jleli BKJIIOUAET OJMH H T€ e OCHOBHbIe ONepalldH, BECTH €ro MOXKHO pas/HiHH-
MH cnoco6aMH.

Ilo oZHOMy H3 HHX AHCIePrHPOBAHHIO B pacTBOpe MOJIHMEPA (naka) noxBep-
raercs BCS CMeCh NMHTMEHTOB, NPeAyCMOTpEHHas MO peuentype; NpH STOM MOJy-
yaercs NMHCMeHTHAd NacTa, COOTBETCTBylomlas MO HBETY TpUroTaBJHBaeMO# amMa-
Jii (cnocoG userrmx mact). Ilo apyromy cnocoby KaXpbifi MHrMeHT (HJH cMech
THCMEHTOB OJHOTO LBeTa) OTAeNbHO IHCHeprHpYIT B JaKe, B pesyibraTe Hero
0/y4aloT pasHOUBETHEIE OJHOMHTMEHTHbE (HIH O HOKOJIepHEIE) NACThl, KOTOphIE
CMeIIMBAT NPH COCTABNEHHH Mand (CMOco0 OJXHOMHIMEHTHHIX nact). Ilo Tpertbe-
My cnocofy BHauaje TaKiKe NOJYYalOT OLHONHMMEHTHLIE (mam OJHOKOJIepHbIE) ma-
CTHI, NOCIE Yero HX Pa3GaBisioT (IaKOM, pacTBOpHTeNEM) [0 BS3KOCTH, 6u3Koi
& BASKOCTH FOTOBOE 3MaJjiH, H TOJBKO NOCJe 3TOTO CMENIHBAIOT B COOTHOIIEHUSX,
3aBHCAUIHX OT l[BeTa MPHIOTABIHBAEMO¥ IMAaJH. Pas6aBJyieHHbIe OJHONHIMEHTHHE
(oHOKOMEpHbIE) MAcThl OGBMHO HASHIBAIOT OOHONUZMERTHOIMU NOAYPHAOPUKATHOL-
MU SMAAAMU. DTOT Cnoco® HCIOMB3YIOT PEIKO, TaK Kak JJIsl ero npoBeleHH Tpe-
GyeTcsi MHOTO BCMOMOTaTeqbHOr0 0G0pYLOBAHHA.

B nocsefmee BpeMs [OJYYHI pacnpocTpaHeHHe eille OIHH cnocof MPOM3BOA-
CcTBa sMaineli — Ha OCHOBe GesbX (asoBhHIX 3Masneil. ITo stoMy cnocoby BHauase
noJIy4aloT OZHOKOJepHylo Oenaylo 3maib (Tak Ha3bBaeMylo «6a30Bylo») H 3aTeM
Ha ee OCHOBe TOTOBST LBETHHE 3MajH J06aBieHueM K Heil KOMeDOBOYHBIX mMacT

(KOHILeHTPHPOBAHHEIX HJIH pa36aBieHHBIX).

[IpounssoacTBo sMajyeii cnocoGaMH OJHONHIMEHTHBIX MACT H Gesnblx 6a30BHIX
oMajieli 0GecTeuHBAIOT Gojee TOHKYIO KOJEDOBKy FOTOBOTO MPOAYKTa MO CpaBHE-
HHIO CO CIOCOBOM, B KOTOPOM MpPELYCMOTPEHO JHCIEPIHPOBAaHME CMECH BCeX MHI-
MeHTOB B Jake. IIpH TIpEMEHEHHH STHX METOLOB MOBHINAITCS NPOUSBOLHMTEND-
HOCTb TPyAa H KO3(GHLHEHT HCIO/NB30BaHHs OGOPYAOBaHHA, a TaKKe oGerqa-
foTesi aBTOMATH3aUHs Tpolecca H Mepexof OT BHNYCKAa 3MajH OQHOLD 1Bera K
ZApyroMy. B HamGosmllell cTeneHH BCe 3TH NPEHMYIIECTSa nposBASIOTCS NMPH Mac-
COBOM TIpOH3BOJCTBE 3Majief:.

Bhi6op cmoco6a MPOH3BOACTBA 3MAJH B KAXK[IOM KOHKDETHOM Ciydae LOJ-
3KeH NPOHSBOAMTBCS C Y4eTOM MaclTaGoB MPOH3BOACTBA, aCCOPTHMEHTA roToBO#
NpoLyKUHH H TpeOoBaHHHl K ee KAuecTBy.

Ha puc. 10.4 mpHBeJIeHa TEXHOJOTHYECKas CXeMa HENpephBHO-
£0 TPOH3BOACTBA IBETHHIX 3Majefl CIOCOGOM OJHOMHIMEHTHLIX MACT.

Kaxipift THTMEHT [QHCIePrHpyioT B JaKe B OTAEJbHOCTH HA GHCepHBIX JHC-
nepraropax [—3. Ha cxeme uX moxasauo TpH, HO HHOrLa Tpebyercs GoJblie —
110 YHCJY THCMEHTOB, BXOASIIHX B peientypy. TpuroToBeHHE NWHTMEHTHLIX NacT
TUPOH3BOAAT Ha MONEpeMeHHO paGOTaIoMHX GHICTPOXOAHBIX CMecHTeIAX (RHCOMB-
Bepax) —4, 5 u 6. Takasr paGoTa JHCONLBEDOB oGecrnednBaeT HeNMpepLBHYIO palo-
Ty GHCepHOH MesbHHIB. B AHCONBBEPBI MHIMEHTH MOAAIOT H3 GyHkepoB 7, 8 u 9
wiHeKOBLIME fo03aTopamu [0—12. Pacreopurenin # J1aK MOCTYNAWT B NHCOJLBEPH
yepes JO3HPOBOUHbBIE ArperaTkl 18, 14 n 15. ToToBYyIO macTy COGHPAIOT B HAKOMH-
rensix 16—18. Tlogaua macTe B GHcepHble QHCIEPraToOPel H B HAKONHTEIH OCy-
mecTBasierca Hacocamu [9. CocTaBjeHHe 3ManH TNDOH3BOJAT B cMecuTensx 20.
OrTnesbHBE KOMIOHEHTH MajH JO3HPYIOT H MOJAOT B CMECHTEIb MOSHDOBOUHAIM
arperatom 2. CrampapTHsallHio 3MajH NPOBOLAT TaKKe B cuecutensix. Totosyio
Manb OUHIULAIOT Ha (uabTpaX 22, uepe3 KOTOpHe OHa NPOKaYHBAETCA Hacoca-
M@ 23, W HanpaBJdlT HA (acoBouHbIff arperar.

TexHOJOTHYECKAss CXeMa HempephBHOTO NPOH3BOACTBA IBETHHIX
smanell cocoGoM Geabx 6a30BLIX sManell mokasawma Ha pHC.10.5.
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Puc. 10.4. Texnosnoruyeckas cxemMa HenpepBIBHOTO NPOH3BOACTBA HBETHHIX 3MaJseld
cnoco60M OJHONHIMEHTHBIX MAacT:
1—3 — GHucepHBle JHCNEPraTOpH; 4=—6 — NAHCONBBEPH; 7—YJ — GyHKepa; I0—I2 — mHEKOBEIE 10-

sarTopsl; I13—15, 2! — HO3HPOBOUHBIE arperaTbl; I6~~I8 — HaKOmMHTeNH; 20 — cMecHTeAb: 19,
23 — Hacoc; 22 — GHABTD

fluzmenm

S
[ i e
1
b -

] \\ -
14
Jlan
aCTBopUTEN 715 5 15
Boyrbie GEAbRD | 16,
, macme

15 Ha pacoly

Puc. 10.5. TexHoJsoruueckass cxeMa HenpepHIBHOTO NPOM3BOACTBA NBETHHIX 3MaJel
cnocoGoM Genbix 6a30BBIX IMaviedi: :

! — AMCONbBED HeNpepHIBHOro ZellcTBHA; 2 — GyHKep; 3 — INHEKOBBIA nosaTtop; 4, I4— nosu-
pOBOYHKIE arperarel; §— nogorpeBartenb; 6, 8, /6 — Hacocel; 7 — GHCEDHBIE aHchepratop; 9.
13 — cMecHTENDB;, /0 — NO3HPOBOYHBIR Hacoc; 11, 15— GHABTPEI; 12 — HAKONMHTENAD
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B oTimuHe OoT ymKe paccMOTPeHHOHi cXeMbl 3[eCh NPHIOTOBJEHHe macTh Ge-
JIOTO NHICMEHTA NPOBOAAT B JAHCOMbBepe HenpephiBHoro nAeficTBusl I. ITurment B
HEro moJamT u3 OyHKepa 2 HIHEKOBHIM [03aTopoM J. Jlak u pacTBopHTe b NoAa-
10T JO3HDOBOYHBLIM arperaToM 4, mpuuem JaK NPOXOAHT uepe3 NOJorpeBareib 5.
Hs pucosbBepa HacocoM 6 NHIMEHTHyIo TACTy TOZAIOT B OHCEPHBIA AHcnepra-
TOp 7, a M3 Hero HacocomM & —B cmecuresd 9 Ajag nmonydenus OGenoit 6asoBoi
SMalH. B 3TH Xe cMecHTenH [JO3HPOBOYHHIM HacocoM [0 3aiuBaiOT Jak. 3aTeM
NPHIOTOBJIEHHYI0 Genyio 06a30Byl0 3Majb ouumialoT Ha ¢uabrpe I1 u cobupaioT
B Hakonurensx [2, CocraBjieHHe LBETHHX 3MaJied NPOBOASAT B cMecuTenasix 13.
Hasi sToro Genyw 6a30Byw 3Masib, OJHOMNHIMEHTHEIE NACTH (NPHCOTOBJIEHHE HX
aHajoru4Ho cxeme Ha puc. 10.4), pacTBopHTenH H [Apyrue HeoOXOAHMEE [100aBKW
J03UPOBOYHEIM arperaroM /4 mOJAlOT B CMECHTeNb B HEOOXOLHMBIX KOJHYECTBAX.
3lech Ke TNPOH3BOAAT CTAHAAPTH3aUHIO 3MajH. [OTOBYI WBETHYIO 3Majb OUH-
mamT Ha uabTpax 15.

10.3.2. NpoM3BOACTEO BOJOIMYNLCHOHHBIX KPBCOK

BoaosMy/bCHOHHEIE KDacKH TOJY4aloT NHCMEHTHPOBAHHEM JIByX-
(hasHHX NJAEHKOOGPAa3yOIHX CHCTEM — BOJHBEIX 3MYJbCHHA MOJHMeE-
poB, craGuausnpoBaHubiX ITAB. Cra6uabHOCTb 06yc/aOB/AEHa CBOM-
CTBaMH ABOHHOT'O 3/IEKTPHUECKOTO CJOSl Ha TpaHHIE pasjena MOJH-
Mep —Boga. [IpHcyTrcTBHE B NHICMeHTax  (HamOMHHTENSX) HJAH
BOJE BOJODAcCTBOPHMHIX COJIEH MOJHBAJEHTHHIX METAJNJOB MOXKET
BHI3BaTh paspylleHHe 3TOTO CJIOS H KaK CJeJCTBHe — KOaryasiluio
cucreMH. HenmocpeincTBeHHOE BBeJCHHE NHTMEHTa B CHCTEMY, CBS-
3aHHOE CO 3HAYHTeJLHBIMH MeXaHHUeCKHMH BO3JeHCTBHAMH Ha
Hee, TAKXKE€ MOXKET NPHBECTH K KOAryJasanHHu. [10sTOMy NHIMeHTEL
H HaMOJHHTEJH AHCIEPTHPYIOT B TaK HA3HBAEMOM <«BOJHOM MOJY-
tdabpukate». [loaydeHHY0 NHTMEHTHYI0 NacTy  COBMeHAOT
C 3MyJbCHEH MOJHMepa.

Oco6eHHOCThI0 BOLOIMYJABCHOHHBIX KPAcOK SABJASETCA TO, UTO OHR
COJiepKaT OUYeHb GOJBIIOE YHCAO NOOABOK DA3JHUHOrO Ha3HAuYeHHS.
Hanpumep, [/s MOBHIIEHHS MOPO30YCTOHUYHBOCTH B KpackH n06aB-
AAI0T aHTH(PH3H, AJAA CHHXXEHHA NeHoOOpa3oBaHHsS — MECHOracHTe-
an. Kpome Toro, B HHX BBOAST CTPYKTYPHDYIOIIHE H IPOTHBOKOD-
PO3HOHHBIE JOGABKH, aHTHCENTHKH, NJIaCTH(OHKATOPH, 3MYAbraTOpPH,
cTaGHAH3aTOPH, AUCMEPraTOpH H AD.

OGHYHO M3TOTaBJHBAIOT KpacKH Gesoro msera. Jljs moayueHHs
HBETHHLIX KPacok K GesHM A06aBASIOT KOJEPOBOUHHEE ONHOMHIMEHT-
Hele nacTe. 1o aHaJMOrHH ¢ NMPOH3BOACTBOM 3MaJjel Takol cmocob
MOJYYEHHS LBETHHIX KPaCOK MOXKHO Ha3BaThb «CHoco60M Genux Ga-
30BHIX KPACOK».

TexHOMOTHUeCKHII MpOIecc NPOHU3BOACTBA BOLO3MYJIbCHOHHHX
KPacOK BKJ/IOYaeT CJeAYyIOIHe OCHOBHLIE ONEpalHH: IPHrOTOBJEHHE
BOoAHOro noaydabpukaTa; noJydeHHe JMIHTMEHTHOH MacTHl Ha OCHOBe
BOAHOr0 noJythabpHKaTa; AHCIePrHpOBaHHE MHIMEHTHOH MacTHl; CO-
cTaBJ€HHe KPACKH H ee CTaHJapTH3alHs; OYHCTKa H (pacoBKa roTo-
BOH KpackH.

[TpuroToBieHHe BOJHOrO noaycdabpHKaTa MpoOBOAAT B CMeCHTe-
aax. Mcnoab3ylor neMHHEpanH30BaHHYIO (T.e. OCBOGOXICHHYIO OT

24—134 369




MHHEpaJbHBIX coJeft) Boxy. B Heli pacTBOPAIOT 3MYJbraToOphl, CTa-
6H/IM3aTOPHl, CTPYKTYPHpYIOIHE 100aBKH, NEHOraCHTENH, aHTHOKCH-
HLaHTH H Ap. [ToayyeHHEI pacTBOpP HCIOJNB3YIOT AJS IHCIEPrHpOBa-
HHSI MHTMEHTOB H HamoJHHTenef. lig 3TON LeJH NPHMEHSIOT, KaK
MpaBHJIO, I1APOBEE MEJbHHIE H GHCEPHEIE NHCIEPraTOpH.

Tlpu cocraBineHHH KpackH NHIMEHTHYI0 [acTy COBMeINAIoT B
CMeCHTesie MPH yMEPEeHHOM NepeMelIHBAaHHH C 9MyJbCHEH MOoJHMe-
pa, 106aBASIOT NAACTH(OHKATOP, aHTH)PH3 H ApYrHe HEOOXOAHMBIe
J06aBkH. ['OTOBYI0O KPAaCKY OYHINAIOT (HJIBTPOBAHHEM uepes ceTya-
Thie GHALTPH H (acyloT. TexHojOrHyeckas cxeMa MPOH3BOJACTBA
BOJIOMYJIBCHOHHEIX KPACOK NPHHLUHMHAJILHO He OTJHYaeTcss OT pac-
CMOTpPEHHHIX CXeM NPOH3BOACTBA 3MaJed.

KoHTponeHble Bonpocel

1. Uro coBo#t npecTaBAAIOT NHTMeHTHPOBAHHEE JTAKOKPACOUHBIE MATepHAJbI?
Uro BXOAHT B HX COCTaB?

2. HasoBuTe oCcHOBHble CBOMCTBA KHIKHX NHTMEHTHPOBAHHBIX JIAKOKPACOYHHBIX
MaTepHasoB. .

3. Uem ompegensiercs CTaGHILHOCTL MHTMeHTHPOBAHHBIX MarepHanoB? Kakne
cnocoGbl HX crabHiu3aun BaM u3BecTHH?

4. OnuuinTe sIBJeHHs KoaryasuH# H QUIOKYJANHH B NHTMEHTHPOBAHHbBIX J1AKO-
KpAaCOUHBIX MaTepHasax.

5. HaiiTe xapaKTepHCTHKY BS3KOCTH NHrMEHTHDOBAHHBIX JAKOKDPACOUHBIX Ma-
TepHanoB. OT uero ona 3asucHT? Kak omnpepensercs?

6. KakuMu peosOTHUeCKHMH CBOMCTBAMH 006Ja[al0T MHIMeHTHPOBAHHHBIE Ma-
Tepuansl? Kakoe 3HaueHHe OHH HMelOT [JI TeXHOJOTHH MPHMeHeHHs 3THX MaTe-
pHayoB?

7. Kakoe 3nauenHe HMeeT MHCNEPCHOCTb MHTMEHTHPOBAHHBIX JIAKOKDACOYHBIX
marepuanos? Ha xakde cBofcTBa MOKDHITHH OHa BJIHser?

8. Kak#e ocHoBHble (DH3HKO-XHMHUYECKHE NPOIECCH NMPOTEKalT NPH NOJyYeHHH
MHrMeHTHPOBAHHBIX MaTepHaJIoB?

9. OT uero 3aBucHT 3(¢dexTHBHOCTH Npomecca aucneprapoBanus? Kak ero
MOIKHO HHTeHCHQHUHPOBATH?

10. HasoBHTe OCHOBHHIe oONepalHH TEXHOJOTHUECKOTO Npouecca MNOJydeHHS
smadnefl. JlafiTe HM KpaTKyl0 XapaKTepUCTHKY.

11. Kakse Bul 3HaeTe cmocoGel NoJMydYeHHS NBeTHoIx 3Manefi? [afite uM
CPABHHTEIBHYIO OHEHKY.

12. B 4eM ocHOBHass OCOGEHHOCTb MNOJYHeHHS BOJO3MYJbCHOHHBIX Kpacok?
Kak ona oTpaxaercs Ha TEXHOJOTHUECKOM IIpollecce?

rNABA 11

MOPOLUKOBLIE KPACKM

[TopoIIKOBEIE JI2KOKPACOUHBIE MaTEpPHANh NPEACTaBAAT COOOH
MHOTOKOMIIOHEHTHBIE JHCIIEDCHBIE CHCTEMBI, COCTOAIIHE H3 TBEpJIBIX
yacTHI (MJEHKOOOpasylouell OCHOBBI) H pasfensiomell HX Cpeis —
Bosnyxa. OHM MOryT OLITb HENHTMEHTHPOBAHHLIMH H IIHIMEHTHpO-
BaHHBEIMH; ITOCJAE€AHHE HMEIOT HanboJbllee NpHMEHEHHE. Hx NpHHSA-
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TO HasHiBaTb nopowxogeimu xpackamu. OCHOBHOe TpeGoBaHHE
K NMOPOLIKOBHIM KpacKaM — CNMOCOGHOCTb K HAHECEHHIO Ha MOBEpX-
HOCTb DAaBHOMEDPHHIM TOHKHM CJIOEM, KOTODHII INpPH OTBEpPKIECHHH
o‘6p§3yeT MOKpHEITHE, O6Jajaiomee KOMIJIEKCOM HEOGXOMHMBIX
CBOHCTB.

ITo cocraBy mopomkoBhie KpacKH GJH3KH XHIKHM IHIMEHTHPO-
BaHHHM MaTepHajaM. ONHAaKO TO, YTO BMECTO PACTBOPHTENS HJH
BOJAH JHCIEPCHOHHON Cpellof fAIBJseTCA BO3AyX, A€1aeT HX TEXHH-
YECKH, 3KOJOTHYECKH H 3KOHOMHYECKH BBITOJHHIMH B NPHMEHEHHH.
ITopomkoBrle KpacKH YCJAOBHO OTHOCAT K MaTepHajlaMm  co
100%-HBIM cofiepKaHHEM OCHOBHOrO BemiectBa. IIpHMeHeHHE TmO-
POLIKOBHIX JIAKOKPACOYHHIX MaTepHaJOB NOTPe60BaO0 pas3paboTKH
CIelH aJIbHEIX METOAO0B HaHEeCeHHSI HX Ha NMOBEPXHOCTb.

ACCOpPTHMEHT BHIMYCKA€MBIX IPOMBILIJIEHHOCTHIO MOPOMIKOBEIX
KPAaCOK OTHOCHTEJbHO HEBEJHK, YTO OODBACHAETCS HX HOBH3HOM.
OGBIYHO HX AT Ha fABe TPYNNE: Ha OCHOBE TEPMOIJIACTHYHHIX
H Ha OCHOBE T€PMODEAaKTHBHHX OJHIOMepOB (mosuMepoB). Bropas
rpylnna B Hacrosllee BpeMs cocTaBaser GOapmyio pono (65—
70% ) BBIMyCKaeMbIX MOPOLIKOBEIX MaT€pHAJIOB.

ITo Tunmy osuromepa (mOMHMepa) MOPOILIKOBEIE KPACKH TakK XKe,
Kak H XKHJKHE MaTepHaJHl, AeJAT Ha 3MOKCHAHHE, NOJH3(DHpPHEE,
MOJHBHHHAXAOpHAHEE H T.A. [0 HasHayeHHIO pas3JHYaOT Kpackn
IJs aTMOC(HEPOCTOHRKHX, XHMHYECKH CTOMKHX, 3J€KTDPOH3OJSAIHOH-
HBIX H APYTHX MOKPBITHH.

Wupexcauus kpacok B coorserctBun ¢ T'OCT 9825—73 npenyc-
MaTpHBaeT B Hayane mHpAekca Oykpy <«II». Hampumep, xpacka
[1-311-177 — nopomkoBas 3MOKCHAHAS Kpacka Ajs atMocdepocToii-
KHX TIOKPHITHH, H3rOTOBJEHHas no peuentype Ne 77.

11.1. COCTAB NOPOLUKOBbIX KPACOK

OCHOBHHIMH KOMIIOHEHTaMH MOPOLIKOBHIX KPACOK SABJASIOTCS: OJHIO-
Mephl (IOJHMEphl), MHTMEHTH H HANMOJHHTENH, MJacTHOHKATOpPH,
MOAH(}HKATOPH, OTBEDAHTENH H YCKODHTENIH OTBEPXKIEHHS, a Tak-
e pasjHYHbIe BCIOMOraTeJibHEE BELIeCTBa.

OnnroMepn (mMOJHMeEDpBH) COCTABJSIIOT OCHOBY MOPOMIKO-
BHIX KpacOK. MIMeHHO OHH ompefejsioT CBOACTBa KaK CaMHX Kpa-
COK, TaK H MOKPHTHH Ha HX OCHOBe. B OCHOBHOM AJis NMOJYYEHHS
TOPOIIKOBEIX KPACOK HCNOJB3YIOT TBEpJbie OJHIOMEPH HJIH IOJH-
MepH, NPEACTaBJAAIIIHE CO60A AHCNEPCHBIE CHIMYYHE MOPOIUKH HJH
JIETKO 00pasyioliHe HX NPH H3MesbyeHHH. [IpHMEHSIOT TakXKe TBep-
Ible MJIEeHKOOODa3oBaTesNH, CMOCOGHBE NIABHTHCA, T.€. MEPEXOIHTDL
B BSI3KOTEKyYee COCTOSHHE. B OTaesbHHIX CJaydasix HCIOJB3YIOTCS
H XHAKHE OJHTOMepHl, [JIaBHHM 06paszoM B KayecTBe m06aBOK-MO-
JH(pHKATOPOB.

ITnenkoo6pasoBarenn s MOPOLIKOBHIX KPACOK MOJKHB MMETh
onmpefeseHHH KOMIUIEKC MOKasaTesiell: MOJexKyAspHas Macca
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8 npejgeaax 1500—3000; onTHMaabHOE UHCJAO (PYHKIHOHAJBHBIX
rpynm; onpejesieHHBIC CTeleHb KPHCTaJJAHYHOCTH, TEMIeparypa
CTeKJOBaHHS, TEKYUECTH H TJaBJCHHSA, ONTHMAaJbHOE MOBEPXHOCT-
HOe HaTsXKeHHE, NOCTATOYHO HH3Kas BS3KOCTb PACMJaBOB.

[TUTMeHTH ¥ HaNOJHHTEJAH B [OPOIIKOBHIX Kpackax
BHIIONHAIOT T€ XK€ (YHKUHH, YTO H B XKHIKHX; NDHAAHHE OIpene-
JIEHHBIX ONTHYECKHX NOxasarejefi (1BeT, HEMPO3payHOCTb), YJayy-
IIeHHe 3aIIHTHHIX CBOHCTB, H3MEHEHHS MeXaHHYECKHX, 3JIeKTpHYE-
CKHX H JPYTHX CBOHCTB HOKDHITHH. [INrMeHTH BJHAIOT H Ha OCHOB-
Hble TIOKa3aTesJH KPacok: CHINYYecTb, CKJAOHHOCTb K 3JEKTpPH3aIHH,
CHOCOOHOCTb K HaHECeHHIO Ha NOBEPXHOCTb H T. A.

B nopolKOBEIX KpacKax, KaK NPaBHJO, HCIOJB3YIOT Te 2Ke NHUI'MEHTH H Ha-
TOJMHTeNH, 4TO H B XKHAKHX. OaHako ocoGbIMH TpeGOBAaHHSMH K HHM MOXKHO
CUHTaTh: CHOCOOHOCTb JIETKO [AHCIEPrHpoBaThcs B pacnsaBe OJHroMepa (MOJIH-
Mepa); NOBHIIEHHYIO TePMOCTOHKOCTb, T. €. CMOCOGHOCTh BhIZepKHBAThH HArpesa-
HHe B YCJOBHSX (DOPMHDOBAHHS MOKDHITHS; HHEPTHOCTb N0 OTHOMIEHHIO K JPYrHM
KOMIIOHEHTAM KpacKH, T. €. HeCIOCOGHOCTb pearHpoBaTh C KOMIOHEHTAMH KpPacKH
NpH ee H3TOTOBJIEHHH H XDAHEHHH, a TaKke aKTHBHPOBATb HX pAa3JIOXKeHHe NpPH
noJy4eHHH NOKDPHITHH.

ITpuMeHSIOT HeOpraHHUYecKHe H OPraHHYecKHe MHIMEHTH H HAaNoOJHHTEH. De-
JiBle TIHTMeHTH — 3TO B OCHOBHOM JHOKCHI THTAaHA DYTHJBHON MOIHPHKALHH CO
cneluanbHoii 06paGOTKOA NOBEPXHOCTH THADOKCHAAMH aJIOMHHHS H KpeMHHS.
B KauecTBe XpDOMAaTHUECKHX NHIMEHTOB HCNOJb3YIOT OKCHA XpoMa, IKele3o-
OKCHIHEIe NHTMEHTH BCeX IIBETOB H OTTEHKOB, CBHHLOBHE KDOHA, KaJIMHEBDLIE IIHT-
MeHTH, yiabTpamapHd. lllapoko Hcnosp3yloTes TakXKe TeXHHUecKHi yriepon H
MeTasJIHYecKHe NOpOWKH H nyiaphl. OpranHueckHe nUrMeHTH ((TasIOLHAHHHOBHIE,
OCHOBHEe H NPOTPABHEE MHIMEHTHBIE JIaKH, HEKOTOpHIE a30COelHHEHHs H APYrHe)
MPHMEHSIOT, KaK NPABHJIO, B COYETAHHH C HEOPraHHUeCKMMH JJIS yJaydlIeHHS
VKDBIBHCTOCTH NOKPHITHA. M3 wuanosnuTenefi npumensior Oapur (Gaandukc),
TaJbK, KAaoJHH, AHOKCHAbl KpeMHHs (KBapll, KpeMHe3eM), MOJOTYIO CJIOZY.

O6mee copepxkaHue NHIMEHTOB H HANOJHHTEJEH B MOPOLIKOBHIX
Kpackax KojeGjeTcss B WIHPOKHX mpepeaax: ot & go 60% (macc.)
H 3aBHCHT OT NPHPOAH OJHroMepa (NMOJHMEpa), mBeTa H Ha3Hauye-
HHSL KDACKH.

[TnacTHdHKATODPH PETYAHDPYIOT (PH3HKO-MEXaHHUECKHE CBOII-
CTBa TOKDPHITHH, a TaK¥ke CHHXKAIOT TEMIepaTypy H IPOLOJKHTEJb-
HOCTh (pOPMHPOBAaHHA NOKPHTHIH. Mcnoapsylor KHaxHe niaactHH-
kKaTopsl (nHOyTHADTANAT, NHOKTHA(TAnNaT, TJIHKOJEBLIH H IEHTa-
3PHUTPHTOBLIH 3(DHPH CHHTETHYECKHX XKHMPHBIX KHCJOT H Ip.) H TBep-
apie (Tpudenmndocdar, gudennndranar, p-madroda, caaunusoBas
KHCAOTAa H jap.). Be3 npHMeHeHHS njacTu¥KaTOPOB HEBO3MOKHO
HOJYYHTH H3 HOPOIIKOBHIX KPaCOK INOKDPHITHS C BHICOKMMH 3alIUTHHI-
MH U JeKODaTHBHBIMH IOKa3aTeJsAMH.

Mogudpuratopsl Tak Xe, KAK H NJACTHOHKATOpPLI, IpHMe-
HAIOT AJAS YJAYYLICHHS CBOHCTB NOPOIUKOBBIX KPACOK H TOKPHITHIL
3ro HeGoablHe 106aBKH MOJHMEPOB, OJHTOMEPOB HJH Jae MOHO-
MepOB, OTJIMYAIOMIHMXCs 1O THIY OT OCHOBHHIX IJIeHKOOGpaszoBaTesed.

OTBepaAHTEJAH ABJAAIOTCA HEOOXOOHMBIM KOMIIOHEHTOM Tep-
MOmNpeBpanaeMblx NOPOLUIKOBHIX KDPACOK Ha OCHOBE 3TOKCHIHEIX,
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NOJH3 PHPHBIX, TOJMHAKPHAATHLIX, IOJAHYPETAHOBBIX H APYTHX OJHIO-
MepoB. Jlas axTHBamHH mpomecca OTBEPKAEHHS 4acTO NPHMEHSAIOT
YCKOpDHTEAH B KOMOHHamuu ¢ orBepaHresssMH. OTBepautean
H YCKODHTENH BHIGHPAIOT ¢ yYeTOM BHAA HJEHKOOOGpasoBaTess.

Hanpuwmep, 1/1s1 5MOKCHIHBIX KpacOK MPHMEHSIOT PAsjHYHbE LHAHAMHIbI, apo-
MaTHYeCKHe aMHHBl, MHOT'OOCHOBHLIE KHCJOTH H HX AHTHAPHAB, a TakKxXe psf
JApyrux coelHnenHi. B kausecTBe YyCKOpHTesefi OTBEDPHKIEHHs HCIOJL3YIOT COJH
merasios (Zn, Cd, Hg) u KapGOHOBBHIX KHCJOT, KOMIJIEKCH aMHHOB C MeTaJJlaMH
# gpyrde. s nomuspupublx KpacOK B KauecTBe OTBepAHTeJell HALLIH NpHMeHe-
HHEe MHOTOOCHOBHEle KHCJOTH H AaHTHAPHAB KHCJIOT, MejaMHHOGMOpMaJblerdiHble
OJIATOMepbl, 3MOKCHCOENHHeHHs H ADPYrHe cOeJHHEHHS H OJHTOMepbl, COfepiKallie
KapOOKCHJIbHBlE, THAPOKCHJbHBIE HJH SIOKCHAHBE Tpynnel. i OTBepKuaeHH:
TOJTHYPETAHOBLIX KPACOK CJiy2KAT B OCHOBHOM OJIOKHPOBAHHEIE («CKPHITHIE») H30-
LHAHATHI.

B kpackyu Ha OCHOBe TepMOIJIACTHYHHIX NOJHMEPOB TaKkKe MOXK-
HO BBOJHTb CTPYKTYPHpPYMOIHe 106aBKH A TOJYYEHHS
HeoOpaTHMBIX NOKPHITHI. HampHMmep, B NOJHATHIEHOBBIE KpAaCKH
BBOJAT OpraHHYeCKHe INIEPOKCHOH, CEPy M pA3JHUHHIE CepOCojep-
XKalHe CoemHHEHHS.

KpoMe KpaTko paCCMOTPEHHBIX BHILIE OCHOBHBIX KOMIIOHEHTOB
MOPOIUKOBHIX KPacOK B HHX e€lle BBOAAT BCMOMOTAaTEJbHBIE
BeleCTBa. K HIM OTHOCATCA, HalpHMep, TEPMOCTaOHIH3ATODHI;
¢orocrabHIN3aTOPL; 106aBKH, YJyYllalOlHe CHINYYecTb NOPOLIKOB
H pacTekaHHe HX pacnJaBoB, H T.I.

11.2. CEOHCTBA MNMOPOLUKOBbLIX KPACOK

BaxuefimnMH crnenH(pHYEeCKHMH CBOHCTBaAMH NOPOLIKOBHLIX KPAacoOK
AIBJAIOTCA JHCIEPCHOHHBI COCTaB, CHINY4YecTb, CJEKHBAEMOCTb,
IHCPOCKONHYHOCTDb, HACHLIIHAS IJIOTHOCTb, CHOCOGHOCTH K IICEBAO-
OXHIKEHHIO, 3JEeKTPH3yeMOCTb, PACHLIIAEMOCTD H AP.

HucnepcuoHHB i cocTaB. [IopolIKOBBHE KpPackH, Kak
TpaBHJIO, MOJHAHCIEPCHH, NpHUEM pa3fpoc 4YacTHH TO BeJHUHHE
JocratouyHo Gogbluofi. B cHcTeMe MOryT HaxXxOgHThCS KaK HCTHHHBIE
YACTHIB!, TAXK U UX arperaTel. Bce 3T0 HMeeT 60JblIOe 3HAYEHHE
AJs BbiGOpa cnoco6a HaHECEHHs KDaCKH Ha TOBEPXHOCTb H TOJY-
YEHHs NOKDBITHA BHICOKOro xayectBa. OOBIYHO HONYCTHMBIH pasMmep
YacTHI N0 NAHHLIM CHTOBONO aHaJH3a HaxOQHTCH B Mpeaeaax
5—350 MxM. [li1a mosyueHHs TOHKHX MOKDHITHI pasMep YacTHI HE
JIOJIKEH TPEeBHINATh 75 MKM, a4 B HEKOTODHIX cayuasix Tpebyercs
n 60sbIIas AHCIEPCHOCTb. BLICOKOgHCHEpCHBIE TOPOIIKH OGhICTpee
II1aBATCSA, U3 HHX Jierdye MOJYYHTb TOHKHE NOKPHITHA. OQHAKO OHH
CHJbHEe YBJAXHAIOTCA, IJIOXO IICEBJOOXKHKAIOTCH H 4acTO Hepas-
HOMEpPHO 0CaXpaloTcs Ha IOBEPXHOCTb.

He3aBuCHMO OT MeTOja HaHECEHHs NpeNNmOUTHTEJbHO HCIIOAb30-
BaTh MOPOIUKOBbIE KPACKH C Y3KHM (DpakIHMOHHBIM pacupejeseHHeM
Y4aCTHII.
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ConyyecTh 3aBHCHT OT COCTaBa MMOPOLIKOBHX Kpacok. Ouu-
roMepH, Ha OCHOBE KOTOPHIX TOTOBSITCS KPACKH, NOJKHBL HMETh
TEMIEepaTypy creknoBaHus He MmeHee 60°C. Baxuwor Takxke dopma
H pasMep 4acTHI|, LIepOXOBATOCTb HX MOBEPXHOCTH, CTENEHb 3JEK-
TPH3aNUHH, BJaXHOCTb H T.N. IIpH nioxofi ceimydyecTH 3aTpynHEHO
HaHeCeHHE KPACOK HA MOBEPXHOCTD.

Furpockomunuunocts. IlopomkoBrie Kpacku (MpakTHUECKH
BCE) CMOCOGHBI K BOJOIOIIONIEHHIO 32 CYeT BHCOKOfl yjenbHO mo-
BepxHocTH. HamnbGonbnM BojoMoOrjomeHHeM o6AafaloT KpACKH,
comepKamue THAPOGHIbHEIE KOMNOHeHTH. IlpucyrcTBHe Baaru
CHJIBHO CHHXKAeT ChIIy4ecTb [OPOIUKOB, NPHBOJAHMT K H3MEHEHHIO
3JIEKTPHYECKHX I0OKa3aTesedl KPacok, yXyAllaeT MJeHKooOpasoBa-
HHe. JlonycTHMoe KONHYeCcTBO BJAArM B KPAcKax KoJjebJsercs B Mpe-
penax ot 0,5 no 3,09%.

HachnHas n10THOCTDb 3aBHCHT OT COCTaBa Kpacok, ¢op-
MBl H IIE€DPOXOBATOCTH YACTHL, CTENEHH HX MOJHJHCIEpCHOCTH H KO-
ae6aercsa ot 200 mo 800 kr/m®. Huskas HachmHAs NJOTHOCTH IO-
POIIKOB SIBJAETCS HX HeAoCTAaTKOM. Takue pHXJBIC MOPOIIKH MJOXO
«KHIAT» H IJI0XO HAHOCATCS Ha IOBEPXHOCTb.

Cnoco6HOCTb K NCEeBAOOXKHKEeHHN©O. OmHuM H3 30-
(DeKTHBHEIX CHOCOG0B HAaHECEHHS! NMOPOIIKOBEIX KPACOK HAa MOBEpX-
HOCTb SIBJIS€TCS] MMOTPY2KeHHe OKpallHBAeMOTrO H3AeJHS B HX ICEBJO-
OXHKEHHH («KHNsAMuA») caofi. O6pasoBaHHe TAKOTO «KHIISIIETO»
CJI0S1 3aBHCHT OT psAja (aKTOPOB, BaXKHEAIIMMH H3 KOTOPHIX fABJsA-
I0TCS CTPYKTYpa H CBOHICTBA CaMOTro MOPOILIKOBOTO MaTepHaja.
Hanpumep, CHABbHO yBJaXKHeHHBIC, MeJKOJHCIEPCHHE, pHIXJbE IO-
DOLIKH HE <«KHIST» IIPH BO3J€HCTBHH BO31yXa HJH ICEBJOO0KHIKA-
I0TCA ¢ GOJbIUHM TPYAOM. I/l NMCEBJOOKHIKEHHS TAKHX MOPOLIKO-
BHIX KpacoK TpebyeTcss NMPHMEHEHHe GoJjiee CJO0XKHOTO H JHEProeM-
KOro o6opynoBanHus. OHAKO ¢ yCeXOM MOTYT GHITb HCIOJb30BaHH
H Jpyrue cnoco6h HaHECEHHs HX Ha MOBEPXHOCTb.

Cnoco6HOCTb K 3/MeKTpH3anHH [lopomkoBrie Kpackw,
KaK M Jpyrue IH3JCKTPHKH, CKJOHHBI K 3JIEKTpH3anuH. 3apsj cra-
THYECKOI'0 3JIEKTPHYECTBA BO3HHKAeT NPH JIOOBIX IepeMelleHHsX
MOpOILUKA: NPH H3TOTOBJEHHH KOMIO3HIHH, MPH H3MeJbUyeHHH, Nepe-
CHIIAHHH, TPSICKe, B Ipolecce NCEBIOOKHKEHHs. BenHunna 3apsna
3aBHCHT OT JH3JEKTPHUECKHX CBOHCTB KpackKH, pasMepa H COCTOSI-
HHSl 1IOBeDXHOCTH UAaCTHI, BJAXXHOCTH OKDY2XKaIOLIero BO3AyXa
H Apyrux ¢axrTopoB. Jlerko mnpHOGPeTAOT 3apsab 3MOKCHIHBIE,
3MOKCHNOAH3(HPHEIE, NOJUBHHHJAGYTHDAJbHBIE, MOJH3THICHOBHE
KPacKH. DTO MO3BOJIsIET HAHOCHTb HX Ha IOBEDXHOCTb, HCIOJB3Yst
MPHHIHI 3JIEKTPO3aPsIAKH YacTHI[ IPH HX TPEHHH.

ONeKTPH3anHs] NPHBOAHT K H3MEHEHHIO (DH3HYECKHX CBOHCTB
nopomkoB. Tak, HanpHMep, YMEHbIIAETCS HACHIHAS MNJAOTHOCTb,
a HHOrJa BooOlle TepsieTcs CHIIYYeCTb. PaspsixkKaloTcs MOPOIUKH
OYeHb MenJeHHO. JIis yMeHbIUeHHs 3JeKTPH3alHH B COCTAB IO-
POLIKOB f0GaBJSIOT aHTHCTATHYECKHE JOGaBKH.
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11.3. NPOU3BOLACTEO NOPOLUKOBbIX KPACOK

CyimecTByeT HeCKOJABbKO CMOCOGOB BBENEHHS] MHIMEHTOB B IOPOILUKO-
Bble KDACKH:

CyXoe CMelleHHe;

CMellleHHe (AHCMeprHpOBaHHE) B paclJabe;

JMCNeprHpOBaHHe B pacTBope (AHCIEpPCHH) mJeHKooGpasoBare-
Js ¢ mocjenymomesl cylKoi;

ocazKJeHHe MoJUMepa H3 pacTBOpAa Ha MOBEPXHOCTH YacCTHI ITHT-
MeHTa;

0CazKJCHHE MHIMEHTA HAa MOBEPXHOCTH 4acCTHI, MOJHMEpA;

3MyJ/bCHOHHAS MOJHMEDPH3ALHs HIH MOJHKOHAEHCAIHS MOHOMepa
B MPHCYTCTBHH NTHTMeHTa.

TlpoMeillieHHOEe NpPHMEHEHHe HAXOJAT JHIIb MNEPBBE JBa
cmocoba.

Cnocof cyXoro cMelleHHs MODPOIIKOB — OAMH M3 HaH-
6osiee MpOCTHIX M AOCTYNHHIX. OH HCmosab3yeTcs MNpPH IOJYYEHHH
KpacoK Ha OCHOBe IOJHMEpOB, MPEeACTaBJASIOMHX COBOH BHICOKO-
JLHCMEepCHHE MOPOWKH. B OCHOBHOM 3TO TepMOIJACTHYHEIE MOJHMeE-
pHl BHHHJOBOTO psna.

YacTHUb NMOJHMepa, KAK NPABHJO, 3HAUYHTEAbHO O60JbllIe, yeM
JacTHOH NHCMEHTa: MOcAelHHA Kak Gbl «OMyApHBAaeT»  IOJIHMED.
310 06ycJ0OBAHBAET YBEJHYEHHE CHIIYYECTH, YMEHDLIIEHHE CJIEXKH-
BaHHA H KOMKOBAHHS cHcTeMBl. OJHAaKO NMUIMEHT (HANOJHHTENb),
BHICTYNAas B POJIH H3OJHPYIOIICH IPOCAOAKH, MeIlaeT CJAHSAHHIO
pacnJaBjeHHBIX YacTHL NpH IMJeHKooGpasoBaHuH. Kpacku, mouay-
YeHHBIE CYXHM CMelleHHeM, XapakKTepH3YIOTCS MaJiod CTENeHbIo
HanoJHeHHs — 3—15% (Macc.). YKPHIBHCTOCTb HX HEBHICOKAS.

CMemeHHne B pacljaBe mNpeaycMaTpHBAeT CMauyHBaHHE
YacTHI MUIMeHTa (HAMOJNHHTEJs1) OJHrOMepoM (MOJHMEpPOM) [0
craguu (OpMHpOBaHHsS MOKPHITHA. OHOBpEMEHHO CO CMayHBAHHEM
NPOHCXOJHT AHCIEPrHPOBAHHe, T.e. pa3pylleHHe NMHTMEHTHHIX arpe-
raToB H paBHOMepHOe pachpejieieHHe o006pas3soBaBINHXCS MEJKHX
qacTHI[ MO0 BCeMY oObeMy JakoKpacouyHoll cucreMnl. Ilpomecc amc-
MeprupoBaHus B pacIiviaBe MOAYHMHSETCS TEM Ke 3aKOHOMEPHOCTSAM,
4TO H AMCNeprupoBaHue B pacTBope (cM. ra. 10).

B COOTBETCTBHH ¢ ABYMS ONHCAHHBIMH Cnoco6aMH BBEIeHHS
TOHTMEHTOB (HANOJHHTeNEH) B MOPOLIKOBHE KPAaCKH CYLIECTBYIOT
H JBa TEeXHOJOTMUYECKHX Iporecca HX H3roToBjeHHs. OCHOBHO#
omepannedi B 060HX CJayyasix sIBJSIeTCS AHCIEPrHPOBAaHHE: AHMCIEepPrH-
poBaHHe NMPOBOASIT B cpeJie BO3JyXa NpH HH3KHX TeMIepaTypax
# B KHAKOH Cpele NpPH NOBHIICHHBIX TeMIepaTypax.

TeXHOJIOTHS H3TOTOBJACHHS NMOPOIUKOBHIX KPACOK CHJBHO OTJIH-
yaeTcs OT NMPOH3BOACTBA XKHJAKHX KpAaCOK, HecMOoTps Ha obmue
NPHHIMIBL, JexXamiue B HX OocHoBe. HaunGosbllHe TPYAHOCTH Npej-
CTaBJsIeT KOJEeDOBKA IBETA H H3rOTOBJEHHE KPacOK B COOTBETCTBHH
¢ sTajoHOM 1BeTa. IIpH MpoOM3BOACTBE MOPOIUKOBEIX KPACOK HENpH-
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€MJeM Cnoco6 OJHOMHIMEHTHHIX MacT (HAH NOoJy(abpHKaTHEX
5MaJiel), MpUMeHsIEMbIfl NIPH MOJIYYEHHH LBETHHIX XKHAKHX JAKOKpa-
COYHBIX MaTepHasoB. Bce MHrMeHTH H HaMOJHHTENH, a TaKke OC-
TaJibHble KOMIIOHEHTH KPaCKH AHMCIEPTHPYIOT COBMECTHO. DTO 06yc-
JIOBJINBA€T MOBBIIIEHHbIE TPEGOBAHHS K KayeCTBY HCXOZHOTO ChIpbs
H HEOOXOZHMOCTb CTPOTOTO COG/IONEHHS TEXHOJOTHYECKHX PEKHMOB.

Cyxoe pucneprapoBanue. OCHOBHHIMH ONEPALHAMH TEXHOJOTH-
YeCcKOro mpomecca npH crnocobe Cyxoro AHCMEPrHPOBAHHS SIBJASIOTCS:

MOJArOTOBKA HCXOJHOTO ChIPbfl; CMellleHre (IHCNEPTHPOBAaHHE); IPO-
CeB H yMakOBKa B Tapy.

Ilns mpoM3BOACTBA MOPOIIKOBHIX KPacOK HEOGXOZHMO, UTOGH
BCe HCXOJHbIE KOMIIOHEHTH! OLLIH B TBEPJAOM IODPOLIKOOGPAa3HOM CO-
CTOSIHHH. TIHTMeHTH H HAaMOJMHHTENH, KaK H3BECTHO, SIBJSIOTCS BHI-
COKOJHCIIEPCHBIMH NMOPOIKAMH. MHOTHE mOJHMEpH BHIMYCKAIOTCH
TaK¥e B BHAe MOpOIIKoB. OQHAKO OHH MOTYT BBIIYCKAaThCs H B BH-
Ie TpaHyJ, Yelryek, KyCKOB H jJaxe MOHOJHTOB. B 3THX caydasx
TpeGyeTcss HX MeXaHHYeCKoe u3MejbueHue., TO Ke OTHOCHTCS H K
OCTaJbHbBIM KOMIIOHEHTaM KpacoK (OTBepauTeasM, Mogu(pHKaTO-
paM, cTabuan3aTopaM H Ap.). B oThenbHHX ClAyYasx HCHOJB3YIOT
106aBKH, NPEACTABASIONIHE COGOH XKHIAKOCTH.

Jlns mosnyyeHHs Kpacok, COOTBETCTBYIOIIHX mOKasaTeassm ['OCT
uin TY, HeoGXOAHMO TOYHOE JO3HPOBaHHE KOMMOHEHTOB. CTaGHJb-
Hble CHCTEMbl MOKHO MOJYYHTb JHIIb B TOM Cjyyae, KOrga IpOHC-
XOLHUT HE MPOCTOE CMellleHHE KOMIOHEHTOB, a AHMCTeprHpOBaHMe,
T. €. KOTa NPOHCXOLHT je3arperanisi HCXOJHBIX KOMIOHEHTOB H 06-
pasyloTcsl HOBHIE CMeUIaHHble arperaThl ¢ 6OJbLION MOBEPXHOCTHIO
KOHTaKTa MEXKAY pasHOPOAHEIMH yacTHIaMH. [lodyueHHIO Takux
CMecel CnocOGCTBYIOT GJH30CTh KOMIOHEHTOB IO MOJISIPHOCTH, Bhi-
COKasl CTeNeHb HX AHCIePCHOCTH H XOPOLIHA KOHTAKT MeXIY YacTH-
naMu npH cMeuwreHHH. IlpH HCNONML30BaHMH KHAKHX KOMIOHEHTOB
HeO6XOJHMO CO3/aTb YCJOBHS [JS1 NMOJHOTO HX BNHTHLIBAHHS YaCTH-
L aMH TBepPIbIX BeIeCTB, BXOASIIHX B KOMIIO3HIHIO.

O (DeKTHBHOCT CMeLIeHHsl 3aBHCHT OT BHAa NPHMEHSEMOro
o6opynosarus. Haubosee uacTo MpHMEHSIOT IMIADOBHE MEJbHHILI
H OLICTPOXOLHbIE CMECHTEJH.

ITpoceB — oxHa H3 06s3aTeNbHBIX ONepanuéi NPH NPOH3BOJCTBE
NOPOWIKOBHIX KpacoK. IIpn HeM H3 KpaCKH yjgansiioTCsi BO3MOXKHBIE
MexaHHYeCKHe NPHMECH H KDYMHble arperatnl uacTHl. MHorga mpo-
BOJIHTCA M (PpaKIHOHHDOBaHHe MO pasMepaM dacTHu. HawngGosee
3G GEKTHBHLIMHE I/ NMPOCeBa SIBJSIOTCS ammapaTthl BHOPaIHOHHOIG:
THNa (BHGpOCHTA).

YnakoBKa KpacoK B MEINKH MPOH3BOJMTCS HA YMAKOBOUHHIX Ma-
IIHHAX ABTOMAaTHYECKOTO, MOJYyaBTOMATHUYECKOTO  HJH pquor%
THIA. A

TexnonOrnyeCKHH npouecc MOKeT GHITh OPraHH30BaH IO MEpPHO-
JHYECKOH HJH HeNpephIBHOH cXeMe.
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Puc. 11.1, TexHodorudeckass CXeMa NepHOJHYECKOTO Npoiecca NPOH3BOACTBA NO-
POMIKOBLIX KPaCOK CYXHM JHCIEPrHpOBaHHEM:

1 - gonreitHep; 2 — WapoBas MeNbHHNA; 3 — BHOGPOCHTO; 4 — MemoK ¢ Kpackoit; 5 — BeChl
Puc. 11.2. TexHosOrgYecKasl cxeMa HelpepBIBHOTO Npolecca MpOX3BOACTBA NOPOHI-
KOBBIX KPacOK CYXHM JBCHeprupOBaHKEM:

J — cMecHTeAb HENpephiBHOro AcficTBHs; 2 — GYHKep AAf ChIDbA; 3 — 1033TOD; 4 — OpHeMHBI}
Gynxep; 5 — BHOPOCHTO; 6 ~—— yHMaxoBOYHAs MaIllHHA

Ha puc. 11.1 nmpexcraBieHa TexHOJOrHUecKas cxeMa MepHOAH-
YyeCKOro mpomecca NMPOH3BOACTBA MOPOINKOBEIX KPAaCcOK CYXHM IHC-
fieprupoBaHHEM.

Cyxne NOpOLIKOOGPA3HEE HCXOJHbHle KOMIOHEHTH B HeOOXOAMMBIX KOJIHYeCT-
Bax OTBelIMBAlOTCA B KOHTeHHepax I, ¢ NMOMOINBbIO KOTOPHIX NPOMCXOZHT TPAHC-
NOpTHPOBAHKE CHIPbS H €r0 3arpy3ka B WApOByl MenbHHUy 2. Jlis mpoceBa ro-
TOBOfi KpacKH TpefHA3HaueHo BHOPOCHTO 3. YNaKoBKA NMPOM3BOJHTCA B MeIIKH 4,
VCTaHOBJIeHHBe HA Becax o.

Onucannas cxeMa OYeHb NPOCTa, HO NPOLECC XapaKTepH3yercs
HH3KOH NMPOH3BOAHTENbHOCTbIO. IIpH G0oabLIMX 06beMax MPOH3BOL-
CTBAa PEKOMEHIYETCs] HCNOAbL30BaTh HENPEepLIBHBIE CXeMBl, OJMH H3
BapHaHTOB KOTODHIX MpeicTaB/eH Ha puc. 11.2.

Jlucnepriposanie MPOBOJATCS B CKOPOCTHOM CMeCHTese HelpephiBHOrO jefcr-
Bus 1. B Hero u3 GyHKepoB 2 j03aropaMu J HeNpephIBHO MOAAIOTCS HCXOJHBIE
xKoMIOHenTH. ['0TOBas Kpacka cochilaeTcs B NpHEMHBI GyHkep 4, NpocenBaercs
Ha BUGpOCHTE 5 ¥ MOCTyNaeT B YNAaKOBOYHY0 MAlUHHY 6.

B ToMm cayuae, Korja KpoMe MOPOIIKOOGPasHBIX KOMIOHEHTOB
B pemnenTypy KpacKH BXOAAT M KHAKHE (NIaCTHOHKATOPBI, MOAH-
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Coipoe

Puc. 11.3. Texuonoruueckas cxema NpoH3BOACTBa NMOPOMIKOBEIX KPaCOK JHCIEPrE-
poBaHHeM B pacniaBe:

I, 9 — cMecHTeNH ¢ NIaEeT apHO-IIHEKOBON MeMIaJKof; 2 — B03aTop: 3 — GHICTPOXOAMBI CMeCH~
TeNb; 4 — WIHEK; 5 -— SKCTPyHep; 6 — oxAaxpamollee YCTPOHCTBO; 7 — MOMOTKOBast ApoGHAKA;
8 - cTpyfiHas meabHuua; 10— MarHATHBIA cenaparop; II — ynakoBoumaf MallHHA

¢uKaTOpHI), TeXHONOTHYECKasl CXeMa HEeCKOJbKO YCJOKHSETCS.
H7s paBHOMepHOrO pacnpefiefieHHsl H TOCAEAYIOMEro BIHTHIBAHHA
JKHIKOCTEH HeO6XOAHMO NMPHTOTOBHTb HAa HX OCHOBE MHIMEHTHHE
nactel. s aTofi Liel HCMOMBb3YIOT MapoBBe MEJbHHIE HJH BaJ-
KOBble MalIHHHE. TOJNbKO mocse 3TOro MHrMEHTHYIO MAcTy CMeLIHBa-
I0T C CYXHMH KOMIIOHEHTAMH MO OMHCAHHBIM BEHIIIE CXeMaM. )

Jucnepruposanue B pacmnaase.

TexHomoruyeckufi mpouecc NMPOHSBOACTBA MOPOIIKOBEIX KPacoK
JHCNEPrHPOBAHHEM B DACIJaBe COCTOHT H3 CJEAVIOMHX OCHOBHEIX
onepamuii: '

MOJArOTOBKA HCXOJLHOTO CHIPbS;

J03HPOBaHHE H CYXOe CMelLleHHe MOPOIIKOBOr'O ChIPhS;

AHCMEPrHPOBaHHe B paclJjabe;

OXJlaxK/IeHHe pacIJiaBa;

H3MeJbYeHHe H KJacCHOHKAIHS;

yNakoBKa B Tapy.

IlepBas, BTOpast u MOC/HeAHss ONepalMH MPHHIMIHAJLHO He OT-
JHYAI0TCs OT aHAJNIOTHYHBIX ONMeparuil NpH CyXOM JHCNeprupoBaHHH.

B oTanuyMe OT MKHIKHX MHTMEHTHPOBAHHBLIX MaTePHAJOB JAHCIEp-
rHPOBaHHEe KOMIIOHEHTOB MOPOIIKOBEIX KPacCOK NMPOBOAHTCS B BBICO-
KOBAISKHX Cpeflax IIPH NOBHIUEHHBIX TeMmepaTtypax (90—120°C)
B OTCYTCTBHE DAacTBOPHTeJS HJIH BOALL Bsskas cpena, o6ycJOBJIH-
BaoUash MOBHILIEHHBE HANPSIXKEHHS CABHra, CNOCOGCTByeT paspy-
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UIEHHI0 arperatoB M crabuauszaunmu pucnepcHi. OgHAKO OHa Ke
H 3aTPyAHsET CMayHBaHHe NMOBEPXHOCTH yacTHi. Ilpu moBblneHHH
TeMIepaTypel obgeruaercsi o6pasOBaHHE MOBEDXHOCTHLIX CJIOEB
H YCKOPSeTCs1 YCTaHOBJEHHe afcopOIIHOHHOTO paBHOBECHS.

JucneprupoBaHie MPOBOAST B 0GOrpeBaeMbIX ammaparax 3KCT-
pysnoHHOro TuHna. Haubosee IIHPOKO NPHMEHSIIOT ABYXYepPBSUHEIE
MallHHB HelpepLIBHOTO JAeHCTBHs.

TTonyyeHHBI pacmiaB OXJaxKJAalOT, NMepPeBOAs €ro B TBeploe
XDYIKOE COCTOSIHHE, a 3aTeM H3MedbyaloT. ['oToBas Kpacka O4HIa-
eTcsl OT MeXaHHUYeCKHX MpHMecefi Ha MarHHTHOM cemapaTope H yma-
KoBeiBaercs. Ha puc. 11.3 mpuBeieHa TEexXHOJOrHYyeCKass CxeMa
HPOH3BOJACTBA MOPOLIKOBEIX KPAaCOK AHCMEPrHPOBAHHEM B paclJjabe.

HMcxonuble mopolkooGpasuble KOMIIOHEHTH NOCTYNAOT €O CKlaga HiAH pas-
MOMbHBIX YCTAHOBOK B CMECHTENH ¢ TNJIaHeTapuo-UIHEKOBLHIMH MeWlajkaMH 1.
W3 uux nosaTopaMu 2 KOMIOHEHTH TIORAIOTCH B ONpefeJeHHBIX COOTHOUIEHHSX B
OHCTPOXOAUbI CMecHTeNb 3 aJsl cyXoro cMemienus. Ilosydensas oawopoxuast
CMech TIoCTymaer B mueK 4, KOTOpHl mHTaer 3KcTpynzep 5. U3 akcrpynepa pac-
NaB CTeKaeT Ha OXJaxjalollee ycTpoficTBo 6. VsMenbuenne KpacKH INPOBORHTCH
fI0C/Ief0BATEIbHO B MOJIOTKOBOH ApoGHJKe 7 H crpyfiwoit menbunue 8. I'oToBas
MOPOWIKOBAs KpacKa COGHpAeTcss B CMECHTeNH C IJIaHeTapHO-IUHeKOBOf Mellaj-
Kot 9, OTKyJa oHa uepe3 MarHuHTHBIH cenaparop I0 mocTymaer Ha yNaKOBOYHYIO
mawmny I1.

KoutponeHele BOonpocel

1. Uro co6oii penCcTaBJsIOT TMOPOMKOBHIE KPACKH? )

2. HasoBHTe OCHOBHbIE KOMIOHEHTH TOPOWIKOBHIX Kpacok. IafiTe uM KpaTKylo
XapaKTepHCTHKY.

3. KakoBnl BaXueiilihe CBOHCTBA TOPOWIKOBEIX Kpacok? OnuiunTte HX.

4, Kakue Bbl 3HaeTe cmoco0Bl TOJNyYeHHS NOPOWIKOBHIX Kpacok? KakHe H3
HHX HAXORAT HaHGosblllee TIPAKTHUECKOE NIPHMEHeHHEe?P

5. B ueM CymHOCTb TOJyYeHHss NOPOLIKOBHIX KPacoK crmocolOM CyXoro pHc-
nepruposanus? * [lafiTe KpaTKOe ONMHCAHHE TEXHOJOTHUECKOI'o TpoIecca.

6. OnuumTe TeXHOJOTHYECKHH INpolecc HPOH3BOACTBA TOPOMIKOBBIX KPAcoK
cnocoGoM IHCNEpPrHPOBAHHA B paciliaBe.

TNABA 12

OXPAHA TPYJIA, TEXHHKA BE3OMACHOCTU U 3ALLUMTA
OKPYYXAIOLLEHA CPE[Ibl MPU MPOU3BOCTBE
NUrMEHTUMPOBAHHDBIX JIAKOKPACOYHbBIX MATEPUANIOB

B npomecce mpoH3BOJACTBA IHTMEHTHPOBAHHHIX  JIJAKOKPaCOYHBIX
MaTepHuanoB, KaK XKHAKHX, TaK H MOPOIIKOBLIX, HEOGXOAHMO COBJIIO-
JAaTh ONpefeJieHHble MepH NPeAOCTOPOKHOCTH JAJs 3alIHTHl pabo-
TAOUWHX JIOAeH H NMpeAOTBpAllleHHss 3arPs3HeHHs OKpyXKalomei
cpenbl.

B nmpoH3BOACTBe NMHrMeHTHPOBAHHBIX JIAKOKPACOYHLIX MaTepHa-
JIOB HCIOJb3YIOTCS MHIMEHTHl H HAMOJHHTENH, OJIUrOMephl H IOJIH-
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Mepbl, Da3MYHbIE OPraHHuYecKHe pacTBOPHTENH H Ap. IIpakTHueckn

BCe MepeuHcNeHHbIe BellecTBa OKa3hLBAlOT BPeLHOE BJIHSAHHE Ha Op-
TaHHU3M Yesi0BeKa. TOKCHKONOTHYEeCKHe XapaKTePHCTHKH HX MPHBO-
AATCA B crmenHanbHO# aurteparype. Oco6ennoctu GesonacHoft paGo-
Thl C OJHrOMepaMH (TmoJuMepaMH), HX pacTBOpaMH (J1akaMH), op-
TaHHYECKHMH PacTBODHTENSAMH NpHBeAeHs! B 1. 2 u 3. B 1. 9 npu-
BOAATCS OCHOBHEBIE MOJIOXKEHHsS MO 6esomacHoii pa6oTre ¢ MHrMeHTAa-
MH (HamOJNHHTENSMH).

OTx0ofaMH NPOM3BOACTBA MHTMEHTHPOBAHHHX JIAKOKPACOYHBIX
MaTepHaOB ABJASIOTCS BEHTHJASLHOHHble BHOPOCH, COAEpIKALIHEe
NblJIb HTMEHTOB, HamoJHHTENed, MOpPOUKOOOGPa3HbIX MOJHMEPOB
H JIDYTHX KOMIIOHEHTOB cMecell; JXHJIKHe OTXOJbI NMOCJe MPOMBIBKE
060pyNOBaHHs M, HAKOHel, TBepJble OTXOJbl, NMPEACTABJSAOIHE CO-
60fi 3aTBep/eBLIHE INIEHKH, CUHIIEHHbIE ¢ 060PYAOBaHHA.

Ilna npenynpexaeHHst 3arpsi3HEHHST OKPY¥Kalowel Cpelbl BeH-
THJASAIHOHHBIE BHOPOCH MoaBepraior 06513aTeAbHON OYHCTKE OT Ibi-
JH Ha CHCTeMe NHKIOHOB H (puabTpoB. OTAenuBuIMecs TBepAbie OT-
XGJbl HampaBJsAOT B OTBAJ MJIHM 3aXODAaHHBAIOT B MeCTax, OMpeje-
JIEHHBIX CAHHTaPHO-3MHAEMHOJOTHYECKOH cranmues.

Teepabie OTXOABI MpOH3BOACTBA (mOCJe UHCTKH OGOPYAOBaHHS)
TaKXKe BBIBO3AT B OTBaJ MJH 3aXOpaHHBaloT. KpoMe TOro, HX MOXK-
HO YHHYTOXKATbL CKHTaHHeM Ha CHelnHaJbHBIX YCTaHOBKAaX.

OrxoAbl, MOJyYEHHbIE NMOCJAE NMPOMEIBKH 0GOpYLOBAHHS, MOTYT
6biTh ABYX THHOB. IIpn MpOMBIBKE OPTaHHYECKHMH DaCTBODHTENAMH
noJy4aioT pasGaBJeHHble PacCTBOPHI OJIHTOMEPOB (TIOJHMEPOB), OK-

pameHHbIE He6GOJIBIIHM KOJHYECTBOM IHrMeHTOB. Takxue OTXOIb -

MOHO HCIOJb30BaTh B TEXHOJOTHYECKOM IIpOIecce MpH NMPOH3BOJ-
CTBE MAaTepHaJOB, K KOTODHIM HE NMpeNbsBJASAIOTCS KeCTKHe Tpe6o-
BaHHA MO mBery (TPYHTOBKHM, IIMATJeBKH H T.1.). B Tom cayuae,
KOTJa NMPOMBIBKY NMPOBOJAAT LIEJOYHBIMH DPacTBOPaMH, IOJYYEHHbIE
IDH 3TOM KHIAKHE OTXOJbl MOJABEpPraiT CJOXKHOA OUHCTKe, BKJIOYa-
Iolel HEHTPanM3anuIio, OTAeNIeHHE TBEDJABIX HEOpraHHYEeCKHX Be-
mecTs GuAbTpOBaHNEM W YHHYTOXKEHHE OpraHHYeCKHX IpHMEceR
CXKHTaHHEM.
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